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T h i s  p r o j e c t  w as o r i g i n a t e d  b y ,  a n d  c a r r i e d  o u t
u n d e r  t h e  d i r e c t i o n  o f  Mr* S t a n l e y  Way, D i r e c t o r  
*o f  t h e  D e p a r tm e n t  o f  G y n a e c o l o g i c a l  O n c o lo g y .
I t  was f i n a n c e d  by t h e  Women’ s  C a n c e r  D e t e c t i o n  
S o c i e t y ,  N e w c a s t l e  u p o n  Tyne*
INTRODUCTIONiiwwjMamHtVTVii
One i n  tw e n ty  o f  a l l  women i n  B r i t a i n  may e x p e c t  to  d e v e lo p  
c a n c e r  o f  t h e  b r e a s t ,  and h a l f  o f  t h e s e  w i l l  d i e  from  i t  ( l ) .
L loyd  W il l ia m s  (2 )  s t a t e d  i n  1968 t h a t  t h e  i n c i d e n c e  o f  b r e a s t  
c a n c e r  i n  women o f  t h e  W este rn  w o rld  i s  i n c r e a s i n g  s l i g h t l y  e v e ry  
y e a r .  C u t l e r  ( 3) s t a t e s  t h a t  t h e r e  may be a  s l i g h t  i n c r e a s e ,  
e s p e c i a l l y  i n  y o u n g e r  women, i n  t h e  U n i te d  S t a t e s  o f  A m erica , 
and F e i n l e i b  ( 4) s t a t e s  t h a t  s i n c e  1935 t h e  i n c i d e n c e  i n  women u n d e r  
f i f t y - f i v e  y e a r s  h a s  i n c r e a s e d  a b o u t  f o r t y - f i v e  p e r c e n t ,  w h i le  
above f i f t y - f i v e  t h e  i n c i d e n c e  i s  u n a l t e r e d .
A lth o u g h  t h e  r e s u l t s  o f  t r e a t i n g  m ost c a n c e r s  h a v e  shown 
c o n s i d e r a b l e  im provem ent i n  r e c e n t  y e a r s  ( 5 ) ,  t h e  s u r v i v a l  r a t e s  
f o r  b r e a s t  c a n c e r  a r e  no b e t t e r  now th a n  i n  t h e  days o f  
H a l s t e a d  ( 6 ,  7) -  i n  s p i t e  o f  a l l  t h e  a d v a n c e s  i n  s u r g e r y ,  
a n a e s t h e s i a ,  r a d i o t h e r a p y  and pharm aco logy .
At t h e  p r e s e n t  t im e ,  t h e  v a s t  m a j o r i t y  o f  b r e a s t  c a n c e r s  a r e  
d i s c o v e r e d  by t h e  v i c t i m  h e r s e l f .  The a v e r a g e  s i z e  o f  t h e  c a n c e r  
a t  t h e  t im e  o f  i n i t i a l  t r e a t m e n t  v a r i e s  from 3 .5  om. a c c o rd in g  
t o  G-ershon-Cohen ( s ) ,  t o  5 cm. i n  a  s e r i e s  p u b l i s h e d  by  Ross ( 9 ) .  
G ershon-Cohen ( s )  and  Lawson (lO ) p o i n t  o u t  t h a t  o n ly  t h i r t y - f i v e  
p e r c e n t  o f  a l l  b r e a s t  c a n c e r s  a r e  c o n f in e d  to  t h e  b r e a s t  a t  tiime
o f  d i a g n o s i s ,
Bunn ( l l ) ,  D onaldson  ( l 2 ) ,  F o r r e s t  ( ? ) ,  Gerghon-Gohen ( 13) 
and S t r a x  ( l 4 )  h a v e  p u b l i s h e d  f i g u r e s  show ing t h a t ,  on a v e ra g e ,  
t h e  s m a l l e r  t h e  m ass ,  t h e  l e s s  t h e  i n c i d e n c e  o f  d i s s e m in a t io n  and 
so t h e  b e t t e r  t h e  p r o g n o s i s ,  The s u p p o r t e r s  o f  t h e  t h e o r y  o f  
b i o l o g i c a l  p r e - d e te r m in i s m  ( l5 >  16, 17) would deny t h i s  c o n c e p t ;  
t h i s  i s  a  d e f e a t i s t  a t t i t u d e  e s p e c i a l l y  a s  G ershon-C ohen ( 1 8 ) ,  i n  
s tu d y in g  t h e  r a t e  o f  g row th  o f  b r e a s t  tu m o u rs ,  s t a t e s  t h a t  o n ly  
t h i r t y  p e r c e n t  o f  tum ours have  s h o r t  d o u b l in g  t i m e s ,  g row ing  and 
d i s s e m in a t in g  r a p i d l y ,  W hile  a g r e e in g  t h a t  tum our ty p e  and h o s t  
r e s p o n s e  p l a y  a  p a r t  i n  t h e  end r e s u l t s ,  tum our s i z e  h a s  been  shovzn 
to  be i m p o r t a n t .  I t  would a p p e a r  d e s i r a b l e  to  make a  p o s i t i v e  
a p p ro a c h  and  a t t e m p t  e a r l y  d i a g n o s i s ,  r a t h e r  t h a n  be  r e s i g n e d  to  t h e  
i n e v i t a b l e .
Much h a s  been  w r i t t e n  (1 9 )  a b o u t  s e l f - p a l p a t i o n  o f  t h e  b r e a s t .  
Way’s  s t a te m e n t  (20) t h a t  s e l f - p a l p a t i o n  i s  s e l f - d e c e p t i o n ,  h a s  been  
s u p p o r te d  by G ershon-C bhen ( S ) ,  who announced t h a t  t h e  cam paign f o r  
s e l f - e x a m i n a t i o n ,  waged f o r  t h e  p a s t  tw e n ty  y e a r s  by  t h e  Am erican 
C ancer  S o c i e t y ,  had  been  a f a i l u r e .
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G i l b e r t s o n  ( 2 l )  b a s  p u b l i s h e d  h i s  r e s u l t s  f o r  a  g rou p  o f  
women who h ad  an a n n u a l  c l i n i c a l  e x a m in a t io n  by  a  m e d ic a l  team ; 
i n  t h e  g ro u p  o f  a lm o s t  e i g h t  th o u sa n d  women, s i x t y - s i x  p e r c e n t  o f  
t h e  f i f t y  f i v e  b r e a s t  c a n c e r s  w hich  o c c u r r e d ,  w ere  found  by t h e  
team , b e f o r e  r e c o g n i t i o n  o f  t h e  tu m o u r’ s e x i s t e n c e  by t h e  p a t i e n t  -  
a l l  o f  whom h ad  been  i n s t r u c t e d  i n  s e l f - p a l p a t i o n .
I t  h a s  been  e s t im a t e d  (lO ) t h a t  even i n  an o rg a n  a s  a c c e s s i b l e  
a s  a  b r e a s t  i t  i s  se ldom  p o s s i b l e  to  p a l p a t e  a  tum our s m a l l e r  th a n  
1 cm, and i n  t h e  f a t  b r e a s t ,  n o t  even  t h a t .  W hile  t h i s  may be 
te rm ed  e a r l y  by some s t a n d a r d s ,  from t h e  b i o l o g i c a l  p o i n t  o f  v iew , 
a  p a l p a b l e  c a n c e r  i s  a  l a t e  c a n c e r  ( 2 2 ) ,  C o l l i n s  (23 ) h a s  s t a t e d  
t h a t  a  b r e a s t  c a n c e r  i s  c l i n i c a l l y  a p p a r e n t  f o r  o n ly  t h e  l a s t  q u a r t e r  
o f  i t s  n a t u r a l  h i s t o r y ,
AIM OF THE PROJECT
T h is  s u r v e y  i s  an a t t e m p t  to  d ia g n o s e  b r e a s t  c a n c e r  i n  a  
p r e - c l i n i c a l  s t a g e  -  b e f o r e  t h e r e  i s  a  p a lp a b l e  m ass .
METHODS M P L Q Y E P
1 , H i s t o r y
2 , C l i n i c a l  e x a m in a t io n
3 ,  C y to lo g y  o f  n i p p l e  d i s c h a r g e ,  i f  r e l e v a n t
4 ,  Therm ography
5, Mammography
( l )  H i s t o r y  o f  t h e  P a t i e n t
A specim en  o f  t h e  H i s t o r y  S h e e t ,  d e s ig n e d  by me f o r  t h i s  p r o j e c t ,  
i s  shown o v e r l e a f ,
( 2) C l i n i c a l  E x am in a tio n
T h is  i s  commenced w i th  t h e  p a t i e n t  s e a t e d  i n  a  good l i g h t  and
f a c i n g  t h e  e x am in e r ,  a l s o  s e a t e d .  N ote i s  t a k e n  o f  t h e  g e n e r a l  s i z e ,
sh ap e  and t h e  c o n to u r  o f  t h e  b r e a s t s  and n i p p l e s .  P a r t i c u l a r  c a r e  
i s  t a k e n  to  e x c lu d e  t h e  p r e s e n c e  o f  s k i n  d im p l in g  o r  e a r l y  n i p p l e  
r e t r a c t i o n ,  b o th  o f  w h ich  may be m ore e a s i l y  d e m o n s t r a te d  by a l t e r i n g  
t h e  p o s i t i o n  o f  t h e  b r e a s t s ,  e . g . ,  by r a i s i n g  arm s i n  t h e  c a s e  o f  s k i n  
d im p l in g ;  b e n d in g  fo rw a rd  sh o u ld  c a u s e  t h e  n i p p l e s  to  f a l l  away e q u a l l y  
i f  t h e y  a r e  f r e e .  The p o s i t i o n  o f  any s c a r s  i s  m arked on a  c h a r t ,  a s  
a r e  any p ro m in e n t  s u p e r f i c i a l  m a rk in g s .  The n i p p l e  a r e a  and  each  
q u a d ra n t  o f  t h e  b r e a s t  a r e  p a l p a t e d  s y s t e m a t i c a l l y  be tw een  t h e  f i n g e r
CUB. N
Name .... 
Address.
Date of birth....;,.
Maiden name....
No. of children. 
Age of youngest. 
Age of oldest....
Breast feeding
No. of children.........
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Contraceptive Pill
Specify:.................. .
How long.................
At present   .
or date stopped  ..
O ther hormones
L.M.P.
i f , a ;
Yes/No
Menopause date  ....... ................ .
Vaginal Cytology Yes/No
When  .....  W here...........
Date of Examination '...............
Film/camera No .........................
Age....,,.................  ■ 4 .
Family Doctor     ..... :...
Patients occupation........................ ....
Husband’s occupation......;................
M. S. , W . Sep. D.
Age at marriage. .......
Married times....;..;.........;.....................
Family history of breast cancer ...
FamIly history of othericancers.
Previous operations on breast
Breast Symptoms
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and thum b, f o l lo w e d  by p a l p a t i o n  o f  th e  a x i l l a .  T hen , s t a n d in g  
b e h in d  th e  s e a t e d  woman, t h e  b r e a s t s  a r e  a g a i n  p a l p a t e d ,  a g a i n s t  
t h e  c h e s t  w a l l ,  w i th  t h e  f l a t  o f  t h e  f i n g e r s ;  f i n a l l y ,  from 
b e h in d ,  t h e  s u p r a  and i n f e r i o r  c l a v i c u l a r  a r e a s  a r e  exam ined ,
( 3) N ip p le  D is c h a rg e
When a n i p p l e  d i s c h a r g e  i s  found  d u r in g  e x a m in a t io n ,  a specim en 
i s  t a k e n  f o r  c y t o l o g i c a l  e x a m in a t io n ,  a s  f o l l o w s : -
S l i d e s  w i th  a g ro u n d  g l a s s  end , f o r  l a b e l l i n g ,  a r e  
u s e d .  A f i lm  o f  t h e  d i s c h a r g e  i s  made and im m e d ia te ly  
p l a c e d  i n  f i x a t i v e  (50 : 50 e t h e r  and n i n e t y - f i v e  p e r c e n t  
a l c o h o l ) .  T h is  f i lm  i s  p r o c e s s e d  by t h e  m ethod o f  
P a p a n ic o la o u ,
( 4) Therm ography
T heory  and deve lopm en t o f  Therm ography
A therm ogram  i s  a p i c t o r i a l  r e p r e s e n t a t i o n  o f  i n f r a - r e d  
r a d i a t i o n .  I t  d ep en d s  upon t h e  S te fa n -B o l tz m a n  Law, w h ich  s t a t e s  
t h a t  t h e  q u a n t i t y  o f  i n f r a - r e d  e m i t te d  by a  s u r f a c e  v a r i e s  d i r e c t l y  
w i th  t h e  f o u r t h  power o f  t h e  a b s o l u t e  t e m p e r a tu r e  and w i th  t h e  
e m i s s i v i t y  o f  t h e  s u r f a c e .  E very  o b j e c t ,  i n  m a i n t a i n i n g  th e rm a l
e q u i l i b r i u m ,  i s  c o n s t a n t l y  e i t h e r  a b s o r b in g  o r  e m i t t i n g  r a d i a n t  
e n e rg y .
A lth o u g h  t h e  i n f r a - r e d  p o r t i o n  o f  t h e  e l e c t r o - m a g n e t i c  s c a l e  
was d i s c o v e r e d  by S i r  W il l ia m  H e r s c h e l  i n  1800 and a  m ethod o f  
im ag ing  i t  was d e s c r i b e d  by h i s  s o n ,  S i r  Jo h n ,  two y e a r s '  l a t e r ,  
i t  has  n o t  been  p u t  to  p r a c t i c a l  u s e  u n t i l  a b o u t  t h i r t y  to  f o r t y  
y e a r s '  ag o .
D uring  t h e  y e a r s  1934 to  1936, Hardy (2 4 ,  25, 26) r e p o r t e d  
a  s e r i e s  o f  e x p e r im e n ts  show ing t h a t  human s k i n ,  i r r e s p e c t i v e  o f  
i t s  c o l o u r ,  was i n  t h e  th e rm a l  s e n s e ,  a lm o s t  a p e r f e c t  b l a c k  body 
r a d i a t o r ,  i . e . ,  t h a t  i t  was a good a b s o r b e r  and a good e m i t t e r .
He s u g g e s te d  t h a t  r a d i a t i o n  te c l in iq u e s  c o u ld  have  c l i n i c a l  p o t e n t i a l ,  
T hese  e x p e r im e n ts  have  been  r e p e a t e d  more r e c e n t l y  (1963) by 
L loyd  W il l ia m s  (2 ? )  and h i s  team . They showed t h a t ; -
(a )  human s k in  e m i t t e d  i n f r a - r e d  o f  w a v e le n g th  
two to  tw e n ty  m ic ro n s ,  w i th  a maximum a t  
9 .7  m ic ro n s  ( r e f ,  P l a n c k 's  Law)
(b )  t h a t  beyond s i x  m ic ro n s ,  s k in  does 
behave  l i k e  a  b l a c k  body, i . e . ,  a b s o r p t i o n  
and e m is s io n  a r e  one hund red  p e r c e n t
( c )  t h a t  be tw een  t h r e e  and s i x  m ic ro n s ,  s k in  
e m its  s l i g h t l y  u n d e r  one h u n d red  p e r c e n t ,  
p ro b a b ly  due to  th e  w a te r  c o n te n t  o f  t h e  
e p id e r m is ,  and
- ? •
(d )  t h a t  below  t h r e e  m ic ro n s ,  t h e  s k i n  i s  
by no means an e f f i c i e n t  e m i t t e r  and  
a b s o r b e r ,  and i n  f a c t  s t a r t s  r e f l e c t i n g  
i n f r a - r e d ,  a  f a c t  made u s e  o f  i n  i n f r a ­
r e d  p h o to g ra p h y .
The g r e a t  s t i m u l u s  t o  r e s e a r c h  was f o r  m i l i t a r y  p u rp o s e s  and 
was c o n c e n t r a t e d  i n  t h e  t e m p e r a tu r e  ra n g e  600 -  lOOO^C a s s o c i a t e d  
w i t h  r o c k e t r y ,  g u id ed  m i s s i l e s  e t c . ,  -  t h e  i n f r a - r e d  r a d i a t i o n  from , 
f o r  exam ple, a  m i s s i l e  a t  1 0 0 0 i s  o f  w a v e le n g th  2 ,3  m ic ro n s ,
( r e f ,  W ein’ s Law)
T h erm o grap h ic  t e c l in iq u e s  w ere d e v e lo p e d  w hereby i n f r a - r e d  
r a d i a t i o n  i s  c o l l e c t e d  by an o p t i c a l  s c a n n in g  d e v i c e ,  c o n v e r t e d  
i n t o  an e l e c t r i c a l  s i g n a l  by a  d e t e c t o r  c e l l ,  a m p l i f i e d  and d i s p l a y e d  
on a  c a th o d e  r a y  tu b e .  I n  t h i s  m anner, i n v i s i b l e  h e a t  r a d i a t i o n  
i s  t r a n s l a t e d  i n t o  so m e th in g  t h a t  can  be  s e e n  and i n t e r p r e t e d  by th e  
human e y e , and a l s o  p h o to g ra p h e d .
FIGURE NO. 1
—8—
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u n i t . >
O s c i l l o s c o p e ,
D i a g r a m a t i c  p l a n  o f  t h e r m o v i s i o n .
The m i l i t a r y  i m p l i c a t i o n s ,  w i th  h ig h  t e m p e r a t u r e s  o f  t h e  e m i t t i n g  
s u r f a c e s ,  r e q u i r e d  d e t e c t o r  c e l l s  most s e n s i t i v e  i n  t h e  ra n g e  
1 - 6  m ic ro n s  (W ein ’ s  Law) and ind ium  a n t im o n id e  f u l f i l l e d  t h i s  
n e e d .  I t  w i l l  be o b v io u s  t h a t  a  d e t e c t o r  c e l l  o f  t h i s  l i m i t e d  
s e n s i t i v i t y  i s  n o t  i d e a l  f o r  c l i n i c a l  u se  when s k in  h a s  maximum 
r a d i a t i o n  a t  9 .7  m ic ro n s .  P h y s i c i s t s  a r e  e x p e r im e n t in g  a t  p r e s e n t  
to  f i n d  a new d e t e c t o r  c e l l .  Cadmium m ercu ry  t e l l u r i d e  w i th  a 
peak  s p e c t r a l  r e s p o n s e  i n  t h e  ra n g e  9 to  14 m ic ro n s  i s  a  p o s s i b i l i t y
•9 -
f o r  t h e  f u t u r e  h u t  t h e  a b i l i t y  to  d e t e c t  i n f r a - r e d  e m is s io n  
o f  lo n g e r  w a v e le n g th  may be o u t -w e ig h e d  by t h e  p ro b le m s  o f  
i n c r e a s e d  backg roun d  r a d i a t i o n .  A p r e l i m i n a r y  r e p o r t  by 
L e f tw ic h  (2 8 )  would i n d i c a t e  t h a t  cadmium m erc u ry  t e l l u r i d e  has 
no a d v a n ta g e s  o v e r  in d iu m  a n t im o n id e  when s c a n n in g  a t  room 
t e m p e r a tu r e ;  a l s o  a  d e t e c t o r  c e l l  o f  cadium  m erc u ry  t e l l u r i d e  
r e q u i r e s  germanium o p t i c s  w hich  g r e a t l y  i n c r e a s e  t h e  c o s t  o f  t h e  
e q u ip m en t .
The d e t e c t o r  c e l l  i s  c o o le d  by  l i q u i d  n i t r o g e n ,  c o o l in g  o f  
t h e  d e t e c t o r  e n a b l in g  i t  t o  r e s p o n d  to  s m a l l e r  t e m p e r a tu r e  ch anges  
much f a s t e r ,
Lawson ( lO ,  2 9 ) ,  B arn es  (3 0 )  and Cade (3 1 )  w ere  e a r l y  p i o n e e r s  
who d e v e lo p e d  i n s t r u m e n t s  f o r  m e d ic a l  th e rm o g rap h y , a f t e r  t e c h n i c a l  
d e t a i l s  came o f f  t h e  S e c r e t s  L i s t  i n  th e  l a t e  1 9 4 0 's .  P r o g r e s s  
h a s  been  slow  b e c a u se  o f  l a c k  o f  an  i d e a l  d e t e c t o r ,  p o o r  r e s o l u t i o n ,  
i n a d e q u a te  s e n s i t i v i t i e s ,  and slow  speed  o f  s c a n ,  v a r y i n g  from 
1 f ra m e /5  s e c .  to  30 f r a m e s / l  s e c .  Even now, i t  i s  l a r g e l y  a  c h o ic e  
o f  good r e s o l u t i o n  and slow sc an  o r  poor r e s o l u t i o n  and r a p i d  s c a n .
*10*“
The Aga T herm ov is ion , u sed  i n  t h i s  s u rv e y ,  i s  a  compromise o f  m oderate  
r e s o l u t i o n  v /ith  a  hundred  l i n e s  p e r  frame and a b o u t  a  hundred  e lem en ts  
p e r  l i n e  and a  scan  speed  o f  s i x t e e n  fram es p e r  s e co n d ,
I  c o n s id e r  t h a t  a  s lo w er  speed  o f  scan  i s  i m p r a c t i c a l  f o r  a s c r e e n in g  
p ro ce d u re  b e ca u se  i t  i s  d i f f i c u l t  f o r  th e  p a t i e n t  to  rem ain  m o tio n le s s  
d u r in g  a  scan  l a s t i n g  more th en  a  m in u te .  A slow scan  a l s o  i n c r e a s e s  
t h e  s t r a i n  on th e  o b s e r v e r ’ s eye when do ing  s e s s io n s  o f  two to  two and 
a  h a l f  h o u rs  and would be v e ry  t im e  consuming.
The o s c i l l o s c o p e  s c re e n  i s  i l l u s t x a t e d  i n  F ig u re  2 ,
Aga T h e r m o v is io n .
ot> ■
isv
/Df?
0
The o r d in a t e  i s  a  s c a l e  from one 
to  one th o u sa n d .  T h is  i s  th e  c h o ice  
o f  s e n s i t i v i t y ,  t h e  r i g h t  hand h ig h  
s c a le  b e in g  p u r e ly  f o r  i n d u s t r i a l  u s e .
I n  t h i s  su rv e y ,  I  u se  s e n s i t i v i t i e s  f i v e ,  t e n  and tw e n ty .  The 
a b s c i s s  i s  a  te m p e ra tu re  s c a l e ,  one to  t e n .  W ith  s e n s i t i v i t y .
. —11"
e . g . ,  t e n ,  th e n  e ac h  d i v i s i o n  on t h e  t e m p e r a tu r e  s c a l e  r e p r e s e n t s  
one d e g r e e .  T h is  t e m p e r a tu r e  i s  r e l a t i v e ,  W a lla c e  and Dodd (32) 
h a v in g  shown t h a t  a b s o l u t e  t e m p e r a tu r e s  w ere u n n e c e s s a r y  i n  
m e d ic a l  th e rm o g rap h y . I t  i s  a  q u e s t i o n  o f  co m p a r in g ,  one a r e a  
w i th  a n o th e r .
W ith m ost u p - t o - d a t e  i n f r a - r e d  s c a n n e r s ,  t h e r e  i s  a  c h o ic e  
o f  p o l a r i t y ,  i . e . ,  t h e  o p e r a t o r  may e l e c t  t o  have  t h e  h o t  end o f  
t h e  s c a l e  shown a s  b la c k  o r  a s  w h i t e .  I t  i s  an e s t a b l i s h e d  
p r i n c i p l e  (32 ) o f  v i s u a l  p h y s io lo g y  t h a t  t h e  human eye i s  c a p a b le  
o f  p e r c e i v i n g  a  g r e a t e r  number o f  sh a d e s  o f  g re y  a t  th e  d a rk  end 
o f  t h e  s c a l e  when a  l i g h t  b ackground  i s  u s e d  and so i t  m igh t a p p e a r  
b e t t e r  t o  u s e  p o l a r i t y  o f  b la c k  a s  h o t .
However, t h e  d i s p l a y  u n i t  on t h e  Aga T h e rm o v is io n  has  
i s o t h e r m a l  c o n t r o l s  w hich  e n a b le  a c c u r a t e  t e m p e r a tu r e  c o m p a r is o n s .  
They su p e r im p o se  on th e  b l a c k  and w h i te  p i c t u r e  a  s i g n a l  so t h a t  
a l l  s u r f a c e s  w i t h  t h e  same te m p e r a tu re  a p p e a r  a s  s a t u r a t e d  w h i t e .
I n  my o p i n io n ,  t h i s  makes i t  p r e f e r a b l e  to  u s e  p o l a r i t y  o f  w h i te  
a s  h o t  on t h e  o s c i l l o s c o p e .  Then my p h o to g r a p h s ,  w hich  a re  
n e g a t i v e s ,  g iv e  h o t  a s  b la c k  -  so  f u l f i l l i n g  t h e  i d e a l  
p h y s i o l o g i c a l  c o n d i t i o n s .
- 12-
The Aga T h e rm o v is io n  can  be f i t t e d  w i th  a  p o l a r o i d  cam era
o r  a  35 mm, cam era . In  t h e  e a r l y  days o f  t h i s  s u r v e y ,  a  p o l a r o i d
cam era was u s e d .  V ery  q u i c k ly  t h i s  changed to  a  35 mm. cam era 
f o r  t h e  f o l lo w in g  r e a s o n s ; -
( 1) N i th  35 mm. f i l m ,  t h e  t o n a l  ra n g e  o f  b la c k  
to  w h i te  was more d e t a i l e d
( 2) i t  sa v ed  t im e  d u r in g  a s c r e e n in g  s e s s i o n ,  
a s  t h e  f i lm  was d e v e lo p e d  l a t e r  by  a 
t e c h n i c i a n
( 3) and i t  was much c h e a p e r ,  w ork in g  o u t  a t  
two pence  p e r  p i c t u r e
C l i n i c a l  Appl i c a t i o n  o f  Therm ography to  B r e a s t  S c r e e n in g
The a p p l i c a t i o n  o f  th e rm o g rap h y  to  b r e a s t  c o n d i t i o n s  i s  b a se d
on t h e  f i n d i n g s  o f  Lawson p u b l i s h e d  i n  1956 ( 3 3 ) .  He d e m o n s tra te d  
t h a t  t h e  t e m p e r a tu r e  o f  a  b r e a s t  c a n c e r  i s  g r e a t e r  t h a n  t h a t  o f  i t s  
s u r ro u n d in g s  and t h a t  t h e  v enous b lo o d  l e a v i n g  a c a n c e r  i s  h o t t e r  
th a n  i t s  a r t e r i a l  s u p p ly .  T h is  t e m p e r a tu r e  g r a d i e n t  i s  c o n s id e r e d  
to  be due t o : -
(a )  an i n c r e a s e d  m e ta b o l i c  a c t i v i t y  i n  th e  
tum our w i th  a b u i l d - u p  o f  d e o x y r ib o n u c le i c  
a c i d  and r i b o n u c l e i c  a c i d  r e l e a s i n g  en e rg y
(b ) t h e r e  i s  an i n c r e a s e d  b lo o d  and lymph 
su p p ly  to  a c a n c e r
- 13-
( c )  Lawson (3 4 )  a l s o  n o te d  t h a t  t h e  v e i n s  
n e a r  a c a n c e r  had a  d e f i c i e n c y  i n  t h e i r  
m usc le  component and l i t t l e  v a s c u l a r  
c o n t r o l ,  so th e y  te n d e d  to  d i l a t e
(d )  G ershon-G ohen (35) h a s  s u g g e s te d  t h a t  
enzyme a c t i v i t y  a t  t h e  p e r i p h e r y  o f  a  
tum our may c a u se  a r i s e  i n  t e m p e r a t u r e ,  
and  a l s o
( e) t h a t  t h e  h ig h  g l y c o l y t i c  a c t i v i t y  o f  tu m o u rs ,
d e s c r i b e d  by S h r i v a s t a v a  and Q u a s te l  (36) 
may p l a y  a  p a r t
T herm ography does n o t  d e t e c t  c a n c e r ,  p e r  s e ,  b u t  r a t h e r  i t s  
b i o l o g i c a l  e f f e c t s  and th e  h o s t  r e s p o n s e  t o  i t .
To g e t  t h e  b e s t  r e s u l t s ,  th e rm ograp hy  m ust be done i n  a  room 
from  w hich  d i r e c t  s u n l i g h t ,  a i r  movements and d r a u g h t s  a r e  
e x c lu d e d ,  and i n  a  s t a b l e  t e m p e r a tu re  o f  1 8 -20 ^0 ,
The f a c t o r s  in v o lv e d  i n  h e a t  l o s s  from t h e  s k i n  a r e  i n f r a - r e d  
r a d i a t i o n ,  e v a p o r a t io n  o f  sw eat and c o n v e c t io n  i n  t h e  f o l lo w in g  
p r o p o r t i o n  a c c o r d in g  to  Samuel (37 )  -  f o r t y - f i v e  p e r c e n t  r a d i a t i o n ,  
t w e n t y - f i v e  p e r c e n t  e v a p o r a t io n  and t h i r t y  p e r c e n t  c o n v e c t io n ;  
no s w e a t in g  o c c u r s  i n  an am b ien t t e m p e r a tu r e  be low  30^0 and 
e x c lu s io n  o f  a i r  c u r r e n t s  r e d u c e s  c o n v e c t io n  to  a  minimum.
—1 4 '—
The s u b j e c t  to  be exam ined i s  a l lo w e d  to  c o o l ,  w i th  th e  
s k in  exposed  f o r  f i f t e e n  m in u te s ,  i n  a low am b ien t o f  18-20^0 
She i s  i n s t r u c t e d  to  s i t  w i th  h e r  arms akimbo to  a l lo w  f r e e  
c o o l in g  o f  th e  b r e a s t  a r e a  ( a s  p e r  P l a t e  l ) .
L loyd  W il l ia m s  (38 ) showed t h a t  when th e  u n c lo th e d  b o d y  i s  
exposed  t o  lo w e r  t e m p e r a tu r e ,  t h e  c o o l in g  r a t e  i s  a t  f i r s t  r a p i d ,  
t h e  maximum c o o l i n g  e f f e c t  o f  a p p ro x im a te ly  3^0 o c c u r r i n g  i n  th e  
f i r s t  f i f t e e n  m in u te s .  A lth o u g h  e q u i l i b r iu m  may n o t  be a c h ie v e d  
f o r  one sh d  a h a l f  h o u r s ,  t h e  no rm al s k in  t e m p e r a tu r e  d ropp ed  on 
a v e ra g e  by o n ly  a  f u r t h e r  0 .8 ^ 0  a f t e r  t h e  f i r s t  f i f t e e n  m inu tes*  
F o r  p r a c t i c a l  p u r p o s e s ,  c o o l in g  f o r  f i f t e e n  m in u te s  i s  s u f f i c i e n t .
The c o o l in g  p e r i o d  i s  e s s e n t i a l  a s  i t  h a s  been  shown (38) t h a t  
th e  a r e a  o f  a  c a n c e r  does n o t  c o o l  a s  does  n o rm al t i s s u e ,  so t h e  
d i f f e r e n t i a l  i s  i n c r e a s e d ,  I  have fo und  t h a t  i t  i s  p o s s i b l e  to  
o b s c u re  a  h o t  s p o t  by a l lo w in g  t h e  p a t i e n t  to  warm u p .
I n  th e  W ell Women C l i n i c ,  t h e  th e rm o g ra p h ic  u n i t ,  c o n s i s t i n g  
o f  t e n  c h a n g in g  and  c o o l in g  c u b i c l e s  and t h e  th e r m o v is io n  room, 
i s  s t r i c t l y  t e m p e r a tu r e  c o n t r o l l e d .  I  have  fou nd  i t  much more 
d i f f i c u l t  to  r e d u c e  t h e  t e m p e r a tu r e  i n  t h e  summer m o n th s ,  th a n  to
Plate 1.
1 4 , a
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This is a photograph of the instruction, exhibited in each 
cooling cubicle.
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keep  i t  s t a b l e  by warming i n  w i n t e r .
F o r  t h e  p u rp o se  o f  t h i s  s u rv e y  th e  d e t e c t o r  c e l l  i n  th e  
Aga T h e rm o v is io n  was c a l i b r a t e d  to  be  m ost e f f i c i e n t  i n  t h e  
18-22^0 ra n g e .
The i n t e r p r e t a t i o n  o f  b r e a s t  therm ogram s i s  g r e a t l y  i n f l u e n c e d  
by t h e  v a s c u l a r  p a t t e r n  o f  th e  b r e a s t ,
Anson and W righ t (3 9 )  showed t h a t  t h e  6 ^
/ /a r t e r i a l  su p p ly  t o  t h e  b r e a s t  a p p ro a c h e s  ' v - . \ ^
/ v ^ a / 4 . l  /from two m ain s o u r c e s ,  t h e  i n t e r n a l  " ' -, ,
I . Xmammary and l a t e r a l  t h o r a c i c  V . ,w civ--- Aa '2;
a r t e r i e s ,  w i th  a  m in o r  s u p p ly  from  t h e  f
t h i r d ,  f o u r t h  and f i f t h  i n t e r c o s t a l  Rem
a r t e r i e s .  FIGURE HO. 3
Blood S upp ly  to  l e f t  b r e a s t
T h ere  i s  a  c i r c u l a r  p e r i - a r e o l a r  p le x u s  form ed by b ra n c h e s  from 
a l l  t h r e e  s o u rc e s  -  a l s o  s u p p l i e d  from  a d e e p e r  p l e x u s .  C u t l e r  (40) 
comments on th e  f a c t  t h a t  no m ain a r t e r i a l  su p p ly  r e a c h e s  t h e  b r e a s t  
i n  t h e  i n f e r i o r  h a l f .  The v en o u s  d r a in a g e  l a r g e l y  f o l lo w s  t h e  
a r t e r i a l  s u p p ly .  I  have fo u n d , how ever, t h a t  f i v e  p e r c e n t  
o f  women have a p ro m in e n t  v e in  i n  t h e  low er i n n e r  q u a d r a n t .
— 16-
U sin g  i n f r a - r e d  p h o to g ra p h y ,  M assopust and G ard ner  ( 4 l )  showed 
t h a t  t h e r e  a r e  two main p a t t e r n s  o f  venous d r a in a g e  -  e i t h e r  a 
t r a n s v e r s e  p a t t e r n  o r  a l o n g i t u d i n a l  p a t t e r n  w i th  a  p o s s i b l e  
p e r i - a r e o l a r  p l e x u s ,  (The C i r c l e  o f  H a l l e r ) ,  I  have  fou nd  t h a t  th e  
l o n g i t u d i n a l  p a t t e r n  i s  m ark e d ly  more common.
I n  no rm al b r e a s t s ,  p e r f e c t  symmetry o f  venous p a t t e r n  i s  
r a r e  a c c o r d in g  to  H a r r i s  and G re en in g  ( 4 2 ) ,  b u t  t h e  work done by 
M assop ust  and G a rd n e r  i n  1950 ( 4 l )  and more r e c e n t l y  by Jo n e s  and 
D rap e r  ( 4 3 ) ,  i n d i c a t e s  t h a t  t h e  p a t t e r n  i s  u s u a l l y  s i m i l a r  w i th  no 
u n i l a t e r a l  e n la rg e m e n t  o f  v e i n s .
T h e re  a r e  t h r e e  b a s i c  t y p e s  o f  b r e a s t  therm ogram  -  t h e  
a v a s c u l a r  ( P l a t e  I I ) , t h e  v a s c u l a r ,  o f  g r e a t e r  o r  l e s s e r  e x te n t  
( P l a t e  I I I ) ,  and t h i r d l y ,  t h e  m o t t l e d  p a t t e r n  ( P l a t e  I V ) ,
o
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W hile  I  was l e a r n i n g  t h e  t e c h n iq u e  o f  th e rm o g rap h y  and to  
i n t e r p r e t  therm o gram s, i n f r a - r e d  p h o to g rap h y  was u s e d  t o  c o r r e l a t e  
t h e  th e rm o g ra p h ic  p i c t u r e  w i th  t h e  venous p a t t e r n .  I n  i n f r a - r e d  
p h o to g ra p h y  i t  i s  r e f l e c t e d ,  n o t  e m i t t e d ,  i n f r a - r e d  r a d i a t i o n  
which i s  u t i l i s e d .  I t  i s  known t h a t  i n f r a - r e d  r a y s  o f  w a v e le n g th  
0 .7  to  0 ,9  m ic ro n s  p e n e t r a t e  t h e  s k in  to  a  d e p th  o f  a b o u t  2 ,5  mm, 
and t h a t  b lo o d  a b s o r b s  t h i s  r a d i a t i o n  more th a n  s u r r o u n d in g  
t i s s u e  ( 25) .  I t  i s  t h i s  r e f l e c t e d  r a d i a t i o n  w hich  i s  t h e n  p h o to g ra p h e d .  
To e l i m i n a t e  v i s i b l e  l i g h t ,  t h e  cam era l e n s  was c o v e re d  w i th  a f i l t e r  
which  a b s o rb e d  r a d i a t i o n  below  0 ,7 2  m ic ro n s .
The th e rm o g ra p h ic  f e a t u r e s  s u g g e s t i n g  m a l ig n a n c y  a r e ;
( 1) a  l o c a l i s e d  a r e a  o f  i n c r e a s e d  h e a t  e m is s io n  
o r  " h o t  s p o t "  ( P l a t e  v )
( 2) l o c a l i s e d  i n c r e a s e d  v a s c u l a r i t y  w i th  more 
num erous o r  d i l a t e d  v e s s e l s  ( P l a t e  V I)
( 3) a  g e n e r a l i s e d  i n c r e a s e  i n  t e m p e r a tu r e  ( P l a t e  V I I )
( 4) i n c r e a s e d  h e a t  o f  a r e o l a r  a r e a  ( P l a t e  V I I l )
The e s s e n t i a l  e le m e n t  i s  com p arison  o f  o p p o s i t e  p a r t s ,  a s  
w e l l  a s  an o v e r a l l  im p r e s s io n  o f  t h e  h e a t  p a t t e r n ,  u s i n g  one 
b r e a s t  a s  a  c o n t r o l  f o r  t h e  o t h e r .
18,a.
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A te m p e r a tu r e  d i f f e r e n c e  o f  1 ,5 °  o r  more i s  s i g n i f i c a n t ,  
Lawson (33 ) r e p o r t e d  a  s e r i e s  o f  c a n c e r s  where th e  t e m p e r a tu r e  
d i f f e r e n t i a l  v a r i e d  from  1, 3° to  3*3 w i th  an a v e r a g e  o f  2 . 2° ,  
Hoffman (4 4 )  c o n s i d e r s  1° d i f f e r e n t i a l  a s  s u s p i c i o u s  and 1 ,5 °  and 
o v e r  a s  p o s i t i v e .  I n  L loyd W illiam s*  s e r i e s  (45) t h e  m a j o r i t y  
o f  t h e  c a n c e r s  w ere  1 o r  2° h o t t e r .
I n  g e n e r a l ,  a n a to m ic a l  s u r f a c e s  te n d  to  he  c u rv e d  and Watmough 
e t  a l  (46) exam ined t h e  e x te n t  to  w hich  t h e  c u r v a t u r e  o f  t h e  e m i t t i n g  
s u r f a c e  i n f l u e n c e s  t h e  a p p a r e n t  t e m p e r a tu re  d i s t r i b u t i o n  a s  m easu red  
by th e r m a l  s c a n n e r s .  They found  t h a t  t h e r e  i s  an a p p a r e n t  d e c r e a s e  
i n  t e m p e r a tu r e  f o r  s u r f a c e s  w h ich  a r e  v iew ed  v e r y  o b l i q u e l y ,  a t  an 
a n g le  o f  45° o r  m ore, r e l a t i v e  to  th o s e  a r e a s  w hich  a r e  a p p ro x im a te ly  
no rm al to  t h e  s c a n n e r  a x i s .
T h is  means t h a t  on a  f u l l  a n t e r i o r  v iew  o f  t h e  b r e a s t s ,  e s p e c i a l l y  
i f  t h e y  a r e  t e n s e  and  l a r g e  w i th  good c u r v a t u r e ,  t h e  p e r i p h e r y ,  v iew ed  
o b l i q u e l y ,  w i l l  be  a t  an a p p a r e n t l y  low er t e m p e r a tu r e  compared to  t h e  
c e n t r a l  b r e a s t .
T h is  i s  in d e e d  s o ,  b u t  i s  o f  no p r a c t i c a l  v a lu e  a s  t h e  d e f i n i t i v e  
p o in t  i n  b r e a s t  s c a n n in g  i s  com p arison  o f  c o n t r a l a t e r a l  s i t e s  -  b o th  a t
I
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th e  same an g le  to  th e  s c a n n e r .  I t  does e x p la in ,  however, why i t  
i s  d i f f i c u l t  t o  d e f in e  on th e  o s c i l lo s c o p e  th e  l i m i t s  o f  sm all  f i a t  
b r e a s t s *
There i s  no c o n s ta n t  r e l a t i o n s h i p  between th e  s t r e n g th  o f  th e  
s ig n a l  and th e  s i z e  o f  th e  tum our, b u t  i t  has been su gg es ted  t h a t  
th e  g r e a t e r  th e  tem pera tu re  d i f f e r e n t i a l ,  th e  p o o re r  th e  p ro g n o s is  ( 38) .  
The g r e a t e s t  d i f f e r e n t i a l  I  have n o te d  was 60 i n  a  l a r g e  f a t  b r e a s t  
w ith  a  if mm* tum our. The tem p era tu re  d i f f e r e n t i a l  depends upon th e  
b i o lo g i c a l  a c t i v i t y  o f  th e  tumour a t  th e  tim e o f  ex am in a tion , th e
dep th  o f  th e  tumour in  th e  b r e a s t  and th e  amount o f  f a t*
There  may n o t  be a d i r e c t  s p a t i a l  r e l a t i o n s h i p  between th e  h o t 
sp o t  and tumour, e s p e c i a l l y  i f  th e  neoplasm i s  deep i n  th e  b r e a s t  and 
th e  b loo d  v e s s e l s  from i t  do n o t  become s u p e r f i c i a l  over i t ;  a  c e r t a i n  
amount o f  th e  in c re a s e d  h e a t  may p a ss  to  th e  s u r f a c e  a lo ng  th e  t i s s u e  
p la n e s  and be d i r e c t e d  away from th e  tumour* P l a t e  V shows a 
thermogram w ith  a  h o t  sp o t  i n  th e  raid o u te r  zone o f  th e  l e f t  b re a s t*
T h is  b r e a s t ,  on sonography, showed a  cancer  h igh  i n  th e  upper o u te r
quad ran t and t h i s  was confirm ed h i s t o lo g i c a l l y *
When a  tumour i s  deep i t  may g ive  r i s e  p u re ly  to  a  h o t  a re o la ;  
th e  f a t  l a y e r ,  a  good i n s u l a t o r ,  i s  a b se n t  a t  th e  a r e o l a  and a ls o  th e r e
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i s  a r i c h  a n a s to m o s is  o f  t h e  s u p e r f i c i a l  and deep v en o u s  sy s te m s  
i n  t h e  C i r c l e  o f  H a l l e r .
T em p era tu re  i n c r e a s e s  i n  t h e  b r e a s t  a r e  n o t  s p e c i f i c  to  
m a l ig n a n c y  (4 4 ,  45 , 47) b u t  o c c u r  w i th  any i n c r e a s e  i n  c e l l u l a r  
a c t i v i t y ,  a s ,  f o r  exam ple , i n ; -
( a )  a b s c e s s e s
(b )  some b e n ig n  tu m o u rs ,  and
( c )  some d y s p l a s i a s
F o r r e s t  (7 )  r e p o r t e d  t h a t  t h i r t y - s e v e n  p e r c e n t  o f  d y s p l a s i a s  
g iv e  a  r a i s e d  t e m p e r a t u r e ;  a c c o r d in g  to  D ra p e r  and J o n e s  (43)
15.3^^ o f  d y s p l a s i a s  g iv e  a  f a l s e  p o s i t i v e  therm ogram .
Each i n d i v i d u a l  h a s  a  c h a r a c t e r i s t i c  th e rm a l  b r e a s t  p a t t e r n  
w hich  rem a in s  s t a b l e  o v e r  an i n d e f i n i t e  t im e  i n  t h e  a b se n c e  o f  
changes  i n  horm onal s t a t u s  ( P l a t e s  X and X l ) . T h is  f a c t  may w e l l  
be one o f  t h e  m ost u s e f u l  a s p e c t s  o f  b r e a s t  th e rm o g rap h y .
When a b a s e  l i n e  p a t t e r n  h a s  been  e s t a b l i s h e d  f o r  a  woman, any 
f u t u r e  v a r i a t i o n  sh o u ld  be c o n s id e r e d  a s  a  w a rn in g .  The e x c e p t io n  
to  t h i s  i s  t h e  woman whose b a s i c  p a t t e r n  was e s t a b l i s h e d  d u r in g  
h e r  r e p r o d u c t i v e  l i f e .  A f t e r  t h e  m enopause , a  v a s c u l a r  p a t t e r n
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may change t o  a more o r  l e s s  a v a s c u l a r  p a t t e r n ,
- 23-
E ff e c t  o f  th e  Menst r u a l  C yc le  on Thermograms
B e fo re  commencing t h e  s u r v e y ,  t h i s  a s p e c t  o f  t h e  work was 
i n v e s t i g a t e d  by t a k i n g  a s e r i e s  o f  b r e a s t  therm ogram s a t  w eekly  
i n t e r v a l s ;  members o f  t h e  n u r s i n g  s t a f f :  a c t e d  a s  v o l u n t e e r s .
The b a s i c  p a t t e r n  rem a in ed  c o n s t a n t  b u t  t h e  v e i n s  w ere most 
p ro m in en t  j u s t  b e f o r e  m e n s t r u a t io n  and l e a s t  p ro m in e n t  i n  th e  
second  week o f  t h e  c y c l e .  I n  t h e  p r e m e n s t r u a l  d a y s ,  some women's 
b r e a s t s  have a  g e n e r a l  i n c r e a s e  i n  t e m p e r a tu re  w hich  c o u ld  o b s c u re  
a  h o t  s p o t .  When t h i s  c a u s e s  d i f f i c u l t y  i n  i n t e r p r e t a t i o n  o f  
t h e  therm ogram , i t  i s  w o r th  r e p e a t i n g  t h e  th e rm o g ra p h ic  e x a m in a t io n  
be tw een  t h e  s e v e n th  to  t e n t h  day o f  t h e  n e x t  c y c l e .
P re g n a n c y  c a u s e s  a  v e r y  c o n s i d e r a b le  i n c r e a s e  i n  t h e  v a s c u l a r  
p a t t e r n ,  to  su c h  an e x t e n t  t h a t  i n t e r p r e t a t i o n  i s  e x t r e m e ly  
d i f f i c u l t ,  F o r  t h i s  r e a s o n ,  women known to  be p re g n a n t  w ere  
e x c lu d e d  from  th e  s u rv e y .  I n  t h i s  r e s p e c t ,  t h e r e  have  been  two 
i n t e r e s t i n g  women, to  whom I  s u g g e s te d  t h a t  t h e y  m ig h t be p r e g n a n t .  
The d e t a i l s  a r e  a s  f o l l o w s ; -
Mrs. W.C .
Aged f o r t y - t w o .  P a r a  0 ,  M e n s t ru a l  c y c l e  a lw ay s  i r r e g u l a r ,  
v a r y in g  from t h i r t y  f i v e  to  s i x t y  day s . P .M .P . was t h i r t y  f i v e  
days b e f o r e  d a t e  o f  e x a m in a t io n .  Her f i r s t  therm ogram , a y e a r
— 24""
p r e v i o u s l y ,  was o f  th e  a v a s c u l a r  p a t t e r n  and on t h i s  o c c a s io n  
i t  was h i g h ly  v a s c u l a r  and s y m m e t r i c a l . F o u r  weeks f o l lo w in g  
th e  b r e a s t  e x a m in a t io n ,  sh e  was a d m i t te d  t o  h o s p i t a l  w i th  a 
r u p t u r e d  e c to p ic  p re g n a n c y ,
M rs. J . B .
Aged t h i r t y - n i n e .  P a r a  1 , M e n s t ru a l  c y c l e  n o rm al 
5 /2 8 -3 0 ;  P .M .P. t h i r t y  s i x  days b e f o r e  e x a m in a t io n .  A ga in , 
t h e  therm ogram  p i c t u r e  was h ig h ly  v a s c u l a r  and t h e  b r e a s t s  
g e n e r a l l y  v e ry  h o t  compared to  a  p r e v io u s  therm ogram . She has
been d e l i v e r e d  o f  a h e a l t h y  f u l l  t im e  baby .
E f f e c t  o f  O ra l  C o n t r a c e p t i v e s  on Thermograms
V a ry in g  o p i n io n s  have b een  e x p re s s e d  on th e  e f f e c t  o f  o r a l
c o n t r a c e p t i v e s  on therm ogram s (an d  on mammograms), Jo n e s  and 
D ra p e r  (43 )  c o n s i d e r  t h a t  th e  p i l l  c a u s e s  an i n c r e a s e d  v a s c u l a r i t y ,  
so m aking i n t e r p r e t a t i o n  more d i f f i c u l t ;  Hoffman (4 4 )  fo u nd  th e  
p i l l  c a u se d  t h e  b r e a s t s  to  be  d i f f u s e l y  warm; H a r r i s  and G reen in g  (42) 
and  B i lb a o  (4 8 )  s t a t e  t h e  p i l l  had  no e f f e c t .  I  hav e  found  g r e a t
i n d i v i d u a l  v a r i a t i o n .  The ty p e  o f  p i l l  and  t h e  d u r a t i o n  i t  h a s  been  
t a k e n  a l s o  a p p e a r  im p o r t a n t .
I t  was n o t  w i t h in  t h e  sco pe  o f  t h i s  s u rv e y  to  f o l lo w  up 
women p u r e l y  from t h e  p o i n t  o f  v iew  o f  t h e  e f f e c t  o f  o r a l
- 2 5 -
c o n t r a c e p t i v e ,  and I  have  been  u n a b le  t o  f o l lo w  i n d i v i d u a l  women 
a t  s h o r t  i n t e r v a l s  from  f i r s t  s t a r t i n g  t h e  p i l l .
I t  i s  my i m p r e s s io n ,  h ow ever, t h a t  a m a j o r i t y  o f  women have an 
i n c r e a s e d  v a s c u l a r i t y  and warmth d u r in g  t h e  f i r s t  few c y c l e s  o f  an 
o r a l  c o n t r a c e p t i v e ,  and t h e r e a f t e r  t h e  e f f e c t  w ears  o f f ,  t h e  p a t t e r n  
r e v e r t i n g  to  t h e  woman's n o rm al p a t t e r n .  T h e re  a p p e a r s  to  be an 
i n c r e a s e d  te n d e n c y  t o  an  a v a s c u l a r  p a t t e r n  when t h e  p i l l  i s  o f  a  
h ig h  p r o g e s t e r o n e  t y p e .  The f o l lo w in g  f i g u r e s  s u p p o r t  t h i s ,  a l th o u g h  
I  r e a l i s e  t h a t  t h e  num bers a r e  s m a l l .
Of 43 women exam ined w i t h i n  t h r e e  m onths o f  commencing an o r a l  
c o n t r a c e p t i v e ,  81^  had  h o t  h i g h l y  v a s c u l a r  th e rm o gram s. I n  a  g roup  
o f  32 women who have  t a k e n  a h i g h l y  p r o g e s t a g e n ic  p i l l  (A n o v la r  o r  
G ynov la r)  o v e r  a  p e r i o d  o f  2 t o  6 y e a r s ,  5 ^  had  a v a s c u l a r  therm ogram s, 
( R e fe r e n c e  T a b le  No. 5 : -  The o v e r a l l  f r e q u e n c y  o f  v a s c u l a r  p a t t e r n s  
i s  6 5 ^  and o f  a v a s c u l a r  i s  2 5 ^ ) ,
E f f e c t  o f  B r e a s t  C o n to u r
Some women w i t h  l a x ,  b u t  n o t  n e c e s s a r i l y  p e n d u lo u s ,  b r e a s t s ,  
have  a  s u l c u s  ( F i g u r e  4) i n  t h e  u p p e r  o u t e r  b r e a s t ;  i n  t h i s  s u l c u s ,  
w hich  may be  c o n s i d e r a b l e  i n  t h i n  women, t h e r e  may be  a  p o c k e t  o f  
warm a i r  w h ich  g i v e s  a  d i f f u s e l y  warm a r e a  on t h e  therm ogram  
( P l a t e  X I l ) .  I t  i s  b i l a t e r a l ,  so sh o u ld  n o t  c a u s e  d i f f i c u l t y  i n  
i n t e r p r é t â t  i o n .
FIGURE 4
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E f f e c t  o f  N ip p le  I n v e r s io n
I n  an i n v e r t e d  n i p p l e ,  t h e r e  a g a in  i s  a  p o ck e t  o f  u n d is tu r b e d  
warmth which a p p e a rs  a s  a  h o t  a r e a  on th e  thermogram ( P l a t e  X IX l) ,  
T h is  h o t  sp o t  co u ld  cau se  c o n fu s io n  e s p e c i a l l y  i f  t h e  i n v e r s io n  i s  
u n i l a t e r a l  and  th e  c l i n i c a l  h i s t o r y  and f i n d in g s  a r e  n o t  loiown,
I  c o n s id e r  i t  i s  e s s e n t i a l  to  make th e  th e rm o g rap h ic  d ia g n o s is  w i th  
th e  p a t i e n t  p r e s e n t ,  so a l lo w in g  f o r  c o r r e l a t i o n  o f  t h e  h i s t o r y ,  
c l i n i c a l  ex am in a tio n  and therm ogram .
The n i p p le  i s  n o rm a lly  t h e  c o ld e s t  s p o t  on th e  therm ogram , 
even i n  o a se s  i n  whom t h e r e  i s  a  h o t  a re o la *  A h o t  a r e o l a  i s  a  
q u i te  d i f f e r e n t  p i c t u r e  from th e  h o t  a r e a  due to  an i n v e r t e d  n i p p le .
PI&URE 5
S h a d e d
a r e a s
h o t .
I n v e r s io n  o f  n i p p le  c a u s in g  
h o t  s p o t ,  n ip p le  n o t  v i s u a l i s e d ,  
( r e f .  P l a t e  X I I l )
Cold  n ip p le  r a i s e d  te m p e ra tu re  
o f  a r e o l a .
( r e f .  P la te  X I I I )
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E f f e c t  o f  Asymmetry o f  B r e a s t  S iz e
I n  a few; women t h e r e  i s  c o n s i d e r a b l e  d i f f e r e n c e  i n  t h e  s i z e  
o f  t h e  two b r e a s t s *  When t h i s  o c c u r s ,  t h e  v a s c u l a r  p a t t e r n  i s  
u s u a l l y  a s y m m e tr ic a l  g i v i n g  an e q u iv o c a l  therm ogram , a s  i t  m ust 
n o t  be assum ed t h a t  t h e  i n c r e a s e d  v a s c u l a r i t y  i n  t h e  l a r g e r  
b r e a s t  i s  o n ly  due t o  t h e  d i s p a r i t y  o f  s i z e .
E f f e c t  o f  P r e v io u s  B io p sy
As a g e n e r a l  r u l e ,  a p r e v io u s  b io p s y  do es  n o t  r e s u l t  i n  
m arked asym m etry  o f  t h e  therm ogram  p a t t e r n ,  a l t h o u g h  t h e r e  may 
be a  r e d u c t i o n  i n  v a s c u l a r  m ark in g s  i n  b i o p s i e d  b r e a s t s .  When a 
c o n s i d e r a b l e  amount o f  b r e a s t  t i s s u e  h a s  been rem oved, how ever, i t  
may c a u se  asym metry o f  b r e a s t  s i z e  and so o f  v a s c u l a r  p a t t e r n .
The therm ogram s o f  two women w i th  p o o r  s c a r s  showed t h e  l i n e  o f  t h e  
s c a r  a s  a c o ld  a r e a .
F i g u r e  6 .
/E f f e c t  o f  A d ja c e n t  V e in s  /
The c l o s e  p r o x im i ty  o f  two /
v e i n s ,  w hich  a r e  a b o u t  t o  u n i t e ,  /
/
may a p p e a r  t o  g iv e  r i s e  to  a  h o t  
s p o t  ( s h a d e d  a r e a )  due to  t h e  b l u r r i n g  
o f  t h e  h e a t  im age w i th  c r o s s  r a d i a t i o n .  
( F i g .  6) By a l t e r i n g  t h e  s e n s i t i v i t y  
o f  t h e  s c a n ,  a  c r i s p e r  p i c t u r e  i s  
o b t a in e d  and t h e  " h o t  s p o t "  d i s a p p e a r s .
?/
- 3 0 -
I i i  some U n i t s  ( 4 9 ,  50) t h e  th e rm o g ra p h ic  s c r e e n i n g  i s  done 
by a  t e c h n i c i a n  who p r e s e n t s  a  p h o to g ra p h  to  t h e  m e d ic a l  team  f o r  
an o p in io n .  I  do n o t  a g r e e  w i th  t h i s  p r a c t i c e  and c o n s i d e r  t h a t  
t h e  f u n c t i o n  o f  a  therm ogram  p h o to g ra p h  i s  a s  a  p e rm an en t r e c o r d  
o n ly  -  to  be  u s e d  f o r  f u t u r e  co m p a r iso n .  The d e c i s i o n  s h o u ld  be  
made a t  t h e  o s c i l l o s c o p e ,  s c a n n in g  a t  more th a n  one s e n s i t i v i t y ,  
and u s i n g  t h e  i s o th e r m  s c a l e  and th e n  c o r r e l a t i n g  t h e  th e rm o g ra p h ic  
f i n d i n g s  w i th  t h e  c l i n i c a l  f i n d i n g s  w h i le  t h e  p a t i e n t  i s  s t i l l  
p r e s e n t ,  e . g . ,  t h e  q u e s t io n  o f  s u p e r f i c i a l  venous p a t t e r n ,  s c a r s  
e t c . ,
(5 )  MWOGKAPHY
Mammography i s  t h e  t e c h n iq u e  o f  e x a m in a t io n  o f  t h e  b r e a s t  
u s i n g  s o f t  t i s s u e  r a d io g r a p h y ,  w hich  e n a b le s  s tu d y  o f  m in u te  d e t a i l s  
o f  a n a to m ic a l  s t r u c t u r e  and d i s e a s e  p r o c e s s e s  i n  r e l a t i o n  t o  s u r r o u n d in g  
t i s s u e .
H i s t o r y  o f  Mammography
The e a r l i e s t  b r e a s t  X -ra y s  w ere  ta k e n  by  t h e  German p a t h o l o g i s t ,  
Salomon ( 5 l ) , who d e m o n s tr a te d  d e t a i l s  o f  m as tec tom y  o r  p o s t-m o r te m  
spec im ens  by X - ra y ,  c o r r e l a t i n g  t h e s e  w i th  c l i n i c a l  f i n d i n g s ,  Ho 
f u r t h e r  r e f e r e n c e s  a p p e a r  t o  have  been  made to  mammography f o r
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a p p ro x im a te ly  tw e n ty  y e a r s  t i l l  W arren i n  1930 (52) and S e a b o ld  
i n  1931 ( 53) p u b l i s h e d  r e s u l t s  o f  s tu d y in g  b r e a s t s  by s o f t  t i s s u e  
X -ra y ,  I n  1938, G ershon-C ohen (54 ) p u b l i s h e d  h i s  e a r l y  work on 
t h i s  s u b j e c t .  I t  was L e b o rg n e ’ s monograph (55) i n  1953 w hich  
e s t a b l i s h e d  t h e  v a l i d i t y  o f  mammography. D u rin g  t h e  l a s t  s e v e n te e n  
y e a r s ,  t h e r e  have  b een  many p a p e r s  on t h e  s u b j e c t  i n  A m erica  by 
Gershon-Co%en and h i s  c o l l e a g u e s  -  H ordes ( 5 6 ) ,  I n g l e b y  (5 7 ,  5 8 ) ,  
B e rg e r  (5 9 )  and by Egan ( 60) and i n  Europe by Gros ( 61) ,  Samuel and 
Young ( 62) ,  Samuel (5 3 )  and Young ( 5 4 ) ,
The t e c h n iq u e  o f  mammography h a s  been  a c c e p te d  s lo w ly  
b e c a u se
( 1) u n t i l  r e l a t i v e l y  r e c e n t l y  equ ipm ent h a s  
been  i n a d e q u a t e  to  p ro d u ce  t h e  f i l m s  o f  
t h e  h ig h  q u a l i t y  r e q u i r e d  f o r  a c c u r a t e  
d i a g n o s i s ;
( 2) t o  p ro d u c e  good f i l m s  and i n t e r p r e t  them 
h a s  b een  v e r y  t im e  consum ing , and
( 3) s u rg e o n s  have  n o t  shovm much i n t e r e s t ,  n o t  
a p p r e c i a t i n g  t h e  p o t e n t i a l  o f  mammography; 
even to d a y ,  many s u rg e o n s  a r e  n o t  i n t e r e s t e d  
i n  t h e  p r e - c l i n i c a l  c a n c e r  w hich  t h e y  c a n n o t  
f e e l .
F o r  t h e  f i r s t  two y e a r s  o f  t h i s  s u rv e y ,  t h e  mammography was 
done a t  t h e  R oyal V i c t o r i a  I n f i r m a r y ,  H e w c as tle  upon T yne, by
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D r. P . H ack ing , C o n v e n t io n a l  e q u ip m en t ,  m o d if ie d  t o  g iv e  a 
re d u c e d  KV o f  25 -35  was u s e d  w i th  I l f o r d  I n d u s t r i a l  B and 
I l f r e x  f i l m .  Two v ie w s ,  s u p r a - i n f e r i o r  and l a t e r a l  w ere  ta k e n  
o f  each  b r e a s t ;  m a rk e rs  *R* and *L* w ere p la c e d  i n  e a c h  u p p e r  
o u t e r  q u a d ra n t  f o r  e a se  o f  i d e n t i f i c a t i o n .
I n  December, 196Cj, a  S eno g rap h  was i n s t a l l e d  i n  t h e  W ell 
Women B r e a s t  U n i t .  T h is  equ ipm ent was d e s ig n e d  by 
P r o f e s s o r  Gros o f  S t r a s b o u r g ,  e s p e c i a l l y  f o r  mammography. I t  
i s  a  low v o l t a g e ,  c o n s t a n t  p o t e n t i a l  X -ray  w i th  a  molybdenum 
t a r g e t  w hich  g i v e s  f i l m s  o f  good c o n t r a s t  and s h a r p n e s s  b e c a u se  
o f  a  m onochrom atic  r a y  o f  optimum w a v e le n g th  f o r  s o f t  t i s s u e  
X -ra y ,  A l l  t h e  u s e f u l  o u tp u t  o f  t h e  se n o g ra p h  i s  i n  t h e  c o r r e c t  
r a n g e  and no u n n e c e s s a r y  r a d i a t i o n  i s  g iv e n  to  t h e  p a t i e n t  ( 6 5 ) ,
X -ray  p i c t u r e s  o f  e x c e l l e n t  q u a l i t y  can be  q u i c k l y  and e a s i l y  
o b ta in e d  w i th  t h e  S en og raph  and  Kodak C r y s t a l l e x  F ilm  -  a  f i lm  
o f  f i n e  g r a i n .  B e fo re  d e c i d in g  t o  u s e  Kodak C r y s t a l l e x  f i lm  f o r  
t h i s  s u r v e y ,  s e v e r a l  t r i a l s  w ere  done w i th  a  s e l e c t i o n  o f  d i f f e r e n t  
f i lm s  and u s in g  v a r i o u s  e x p o su re  f a c t o r s  and p r o c e s s i n g  t e c h n iq u e s .  
F o r  t h i s  work a  b r e a s t  Phantom was u s e d .
SŒTO
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The f i l m s  a r e  haiid p r o c e s s e d  w i th  c a r e  to  a v o id  a l l  r i s k  
o f  a r t i f a c t s  e t c . ,  so m a i n t a i n in g  t h e  h ig h  q u a l i t y  o f  t h e  f i lm ,  
They a r e  d e v e lo p ed  f o r  f o u r  m in u te s  a t  68°F , An a c i d  s to p  h a th  
i s  u se d  to  s t o p  deve lopm en t and p r e v e n t  s t r e a k i n g ,  t h e  f i lm s  
b e in g  a g i t a t e d  i n  t h e  b a th  f o r  a p p ro x im a te ly  t h i r t y  se c o n d s .  
F i x i n g  m ust be p e r m i t t e d  f o r  a  minimum o f  f i f t e e n  m in u te s  b e f o r e  
b e in g  washed i n  r u n n in g  w a te r  f o r  a f u r t h e r  t e n  m in u te s .
The S enograph  i s  e a s i l y  h a n d le d  and i s  c o n v e n ie n t  f o r  th e  
p a t i e n t  i n  t h a t  t h e  tu b e  can  be  made to  r o t a t e  th ro u g h  360^ and 
t h e  p a t i e n t  re m a in s  s e a t e d  on a  s t o o l  w hich  i s  a d j u s t e d  f o r  h e i g h t .
I t  i s  a f e a t u r e  o f  t h e  S enograph  t h a t  m o d e ra te  c o m p re ss io n  o f  t h e  
b r e a s t  i s  u s e d ,  be tw een  t h e  b a s e  p l a t e  w i th  t h e  f i l m  and th e  c o n e .
The tu b e  i s  w a te r  c o o le d  and c o n t in u o u s  u s e  o v e r  two to  t h r e e  h o u rs  
i s  p o s s i b l e .
X -ra y  Dose
A f t e r  i n s t a l l a t i o n  o f  t h e  Senograph , P r o f e s s o r  F a rm er ,  t h e  
D epartm en t o f  M e d ic a l  P h y s i c s ,  U n i v e r s i t y  o f  N e w c a s t le  upon Tyne, 
was a sk ed  to  a s s e s s  t h e  d o sag e  and p o s s i b l e  s c a t t e r .  T e s t s  c o n f i rm e d  
Gros* ( 65) s p e c i f i c a t i o n  ( s e e  copy o f  g rap h )  a s  to  d o sa g e  and 
t h e  f a c t  t h a t  t h e r e  i s  v i r t u a l l y  no s c a t t e r .  The a v e r a g e  f a c t o r s  
u se d  i n  t h e  su rv e y  a r e  23 to  30 KT, 25 to  30 m a , , and 1-|- t o  2 s e c o n d s .
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F iv e  cones  a r e  s u p p l i e d  w i t h  t h e  S enograph ; t h e y  v a r y  i n  d ia m e te r  
from  5 to  19 cms. T h is  g i v e s  an a v e ra g e  s k in  d o se  p e r  e x p o su re
o f  2 .5  t o  5 r .
The d e n s i t y  o f  t h e  b r e a s t  i s  more im p o r ta n t  th a n  s i s e  when 
d e c i d in g  t h e  f a c t o r s  to  be u s e d ,  t h e  d e n se  g l a n d u l a r  b r e a s t  
r e q u i r i n g  more p e n e t r a t i o n  th a n  th e  l a r g e  f a t  b r e a s t .  C om pression
o f  t h e  b r e a s t  g i v e s  b e t t e r  d e f i n i t i o n  and p r e v e n t s  movement. The
mammogram f i l m s  a r e  s c r e e n e d  on a  l iigh  I n t e n s i t y  v ie w e r  w i th  
v a r i a b l e  i l l u m i n a t i o n ;  m o d e ra te  i l l u m i n a t i o n  i s  u s e d  to  a s s e s s  
t h e  g e n e r a l  f e a t u r e s  o f  t h e  b r e a s t  and p o s s i b l e  o p a c i t i e s .  
M i c r o c a l c i f i c a t i o n  i s  e x c lu d e d ,  u s i n g  a hand l e n s  and h ig h  
i l l u m i n a t i o n .
The Normal B r e a s t
The b r e a s t  i s  composed o f  a  l o b u l a t e d  m ass o f  g l a n d u l a r  t i s s u e ,  
t r a v e r s e d  and s u p p o r t e d  by s t r a n d s  o f  f i b r o u s  t i s s u e .  The g l a n d u l a r  
t i s s u e  c o m p r is e s  f i f t e e n  t o  tw e n ty  l o b e s ,  r a d i a t i n g  from  t h e  n i p p l e .  
A p a r t  from th e  a r e o l a  and n i p p l e  a r e a ,  t h e  b r e a s t  i s  c o v e re d  by a 
l a y e r  o f  f a t ;  t h e r e  i s  a l s o  a  v a r i a b l e  amount o f  f a t  i n  t h e  i n t e r v a l  
be tw een  t h e  g l a n d u l a r  lo b e s  ( Cunningham *s Anatomy) ( 6 6 ) ,  The 
r e l a t i v e  and t o t a l  am ounts o f  g l a n d u l a r  t i s s u e ,  f i b r o u s  t i s s u e  and  
f a t  v a ry  a c c o r d in g  to  ho rm onal i n f l u e n c e s .
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The ratio of fat to glandular and fibrous tissue is most 
important from the radiological point of view. Fat is 
radiolucent,
Figure 7. normal glandular
and fibrous tissue
is more opaque, andSkin
neoplastic tissuey.-.vCooper's ligaments in fat -------------y almost always is
densest
Vein
Glandular tissue with a lobule
Pectoral muscles 
Trabeculae
Fascia (superficial and deep)
Artary C only visible if calcified)
Diagramatic view of radiological
features of normal breast.
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!es o f  Norraal B r e a s t s
T h ere  a r e  f o u r  t y p e s  -  im m atu re , g l a n d u l a r ,  i n v o l u t i o n a l  
and a t r o p h i c .
The i mmature b r e a s t , a s  se e n  i n  a d o le s c e n c e ,  and  w h ich  
som etim es p e r s i s t s  i n t o  t h e  e a r l y  t w e n t i e s ,  i s  hom ogeneously  
d en se  w i th  a  sm ooth s u r r o u n d in g  b o r d e r  o f  f a t .  T r a b e c u la e  may 
be f a i n t l y  v i s i b l e .
The m a tu re  g l a n d u l a r  b r e a s t , a s  se en  d u r in g  th e  r e p r o d u c t i v e  
p e r i o d ,  i s  l e s s  d e n s e ,  t h e r e  b e in g  a  v a r i a b l e  amount o f  f a t  
i n t e r s p e r s e d  w i th  t h e  g l a n d u l a r  t i s s u e .  The l o b u l e s  o ccupy , i n  
t h e  m ain , t h e  b a s e  and p e r i p h e r y  o f  t h e  b r e a s t ;  t h e  p r i n c i p a l  
d e n s i t y  i s  fo u n d  a t  t h e  b a s e ,  i s  b ro ad  and r a t h e r  f l u f f y  i n  
a n t e r i o r  o u t l i n e .  The s u b - a r e o l a r  a r e a  c o n t a i n s  t h e  l a c t i f e r o u s  
d u c t s  o n ly ,  a s  c o r d - l i k e  s t r u c t u r e s .
The t r a b e c u l a e  ru n  from  t h e  b a se  o f  th e  b r e a s t  to w a rd s  t h e  
n i p p l e  and i n  some women C o o p e r ’ s l ig a m e n ts  a r e  a l s o  r e a d i l y  s e e n .
T h e ' i n v o l u t i o n  ty p e  o f  b r e a s t  o c c u r s  w i th  t h e  h o rm o n a l  c h an g e s  
o f  t h e  m enopause . T here  i s  g r a d u a l  i n v o l u t i o n  o f  t h e  l o b u l a r  
t i s s u e  and  a  r e l a t i v e  i n c r e a s e  i n  t h e  f i b r o u s  t r a b e c u l a e  and f a t .  
The re m a in in g  g l a n d u l a r  t i s s u e ,  u s u a l l y  i n  t h e  u p p e r  o u t e r  
q u a d r a n t s ,  a p p e a r s  a s  p a tc h y  o p a c i t i e s .
- 37-
The A tro p h ic  B r e a s t
I n  p o s t -m e n o p a u s a l  women, t h e r e  i s  u s u a l l y  f u r t h e r  r e p la c e m e n t  
o f  g l a n d u l a r  t i s s u e  by f a t  and th e  t r a b e c u l a e  become p r o g r e s s i v e l y  
t h i n n e r .
The v e i n s  o f  th e  b r e a s t  a r e  c l e a r l y  o u t l i n e d  on X -ra y ,  
b e c a u se  o f  s u r r o u n d in g  f a t ;  t h e  a r t e r i e s ,  w i th o u t  t h i s  e n v e lo p in g  
f a t ,  a r e  o n ly  v i s i b l e  when th e y  become c a l c i f i e d .  The s k in  i s  
d e p i c t e d  on t h e  maimograms and s k in  ch an ges  a r e  d i s c e r n i b l e .
X -ray  S ig n s  o f  M a lig n an cy
A. P r im a ry  S ig n s  o f  Carcinom a
( 1) An o p a c i t y  o f  i n c r e a s e d  d e n s i t y ,  g r e a t e s t  
a t  t h e  c e n t r e ,  due to  r e p la c e m e n t  o f  b r e a s t  
t i s s u e  and  f a t  by d e n s e r  c a n c e r  c e l l s  and 
r e a c t i v e  f i b r o s i s ,  A m ucin s e c r e t i n g  c a n c e r  
i s  th e  l e a s t  den se  and th e n  th e  d i a g n o s i s  may 
depend on s e c o n d a ry  s i g n s ,
( 2) Shape o f  O p a c i ty
( a )  s p i c u l a t e d  o r  s t e l l a t e  due to
( i )  r e t r a c t i o n  o f  t r a b e c u l a e  
to w a rd s  t h e  l e s i o n  -  c au se d  
by c a n c e r  c e l l s  e x c i t i n g  
i r r e g u l a r  f i b r o s i s ,  i . e . ,  
s c i r r h o u s  i n  ty p e
( i i )  s t r a n d s  o f  c a n c e r  c e l l s  i n  
d u c t s  a n d /o r  ly m p h a t ic s
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( i i i )  t h i c k e n e d  p e r i - d u c t a l  
c o n n e c t iv e  t i s s u e
(h )  F o r  a  t im e ,  t h e  o p a c i t y  may be w e l l
c i r c u m s c r ib e d  b u t  when v iew ed  i n  more 
th a n  one p r o j e c t i o n ,  i t  i s  u s u a l l y  
i n d i s t i n c t  o r  i r r e g u l a r  a t  some p o i n t .
The c i r c u m s c r ib e d  c a n c e r s  a r e  t h e  
m ucin  s e c r e t i n g ,  t h e  m e d u l l a r y ,  o r  t h e  
i n t r a - c y s t i c  c a n c e r s .
( c )  T h e re  may be a  comet t a i l  t o  th e  o p a c i t y ,  
t h e  t a i l  f l a r i n g  o u t  from  t h e  o p a c i t y  and 
due to  i n v a s i o n  and r e t r a c t i o n .  I t  
d i f f e r s  from  t h e  c o n v e rg e n c e  o f  t r a b e i ' c u l a e  
se e n  a n t e r i o r l y  to  a  b e n ig n  l e s i o n .
MALICtANT
(d ) A m a l ig n a n t  o p a c i t y  may have  a  c l e a r
h a lo  due to  s u r ro u n d in g  oedem a. T h is  
i s  d i f f e r e n t  from  th e  c l e a r  edge o f  
r a d i o l u c e n t  f a t ,  pushed  a s i d e  by an 
e x p an d in g  b e n ig n  l e s i o n ,  w h ich  i s  
f r e q u e n t l y  d e n s e s t  a t  t h e  p e r i p h e r y .
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(3 )  S i z e o f  Opa c i t y* f  wMigAifVn" inTi Biwp.i,iwi>tt»mhin?.M-*wwiL*ii>ii «  m i l uuu M h •*
Egan s t a t e s  ( 6 -^) t h a t  a  h ig h ly  i n v a s i v e  
c a n c e r  r a r e l y  e x ceed s  3 cm on X - ra y ,
Beyond t h i s ,  t h e  ch ang es  o f  r e a c t i v e  
f i b r o s i s ,  oedema and s k in  t h i c k e n i n g  a r e  
so d i f f u s e  t h a t  i t  i s  n o t  p o s s i b l e  t o  
m easure  t h e  p r im a ry  l e s i o n .
A p a l p a b l e  mass obeys L e b o rg n e ’ s Law (55) 
w h ich  s t a t e s  t h a t  a  m a l ig n a n t  tum our f e e l s  
much l a r g e r  c l i n i c a l l y  th a n  i t  a p p e a r s  on 
X -ra y ,  w he reas  a  b e n ig n  l e s i o n  f e e l s  and 
a p p e a r s  o f  e q u a l  s i z e ,  c l i n i c a l l y  and on 
X -ra y .  The e x p la n a t io n  o f  t h i s  i s  t h a t  
X -ray  o u t l i n e s  t h e  tum our o n ly ;  t h e  mass 
f e l t  c l i n i c a l l y  i n c l u d e s  t h e  tum our an d , i f  
m a l ig n a n t ,  t h e  s u r r o u n d in g  b r e a s t  t i s s u e  
b e in g  in v a d e d  by i t  w i th  r e a c t i v e  oedema 
and f i b r o s i s .
(4 )  C a l c i f i c a t i o n
As an i n d i c a t i o n  o f  m a l ig n a n c y ,  c a l c i f i c a t i o n  
sh o u ld  be b i z a r r e ,  v a r y i n g  i n  s h a p e ,  s i z e  and 
d e n s i t y ,  p u n c t a t e ,  u n c o u n ta b le  and l o c a l i s e d .
I t  may be a s s o c i a t e d  w i th  an o p a c i t y  b u t  i n  th e  
c a s e  o f  an e a r l y  i n t r a d u c t  c a n c e r ,  c a l c i f i c a t i o n  
may be t h e  o n ly  i n d i c a t i o n  o f  m a l ig n a n t  change  
and can  be d e m o n s tra te d  i n  l e s i o n s  a s  s m a l l  a s  
5-10 mm. ■ ■ ■■' e .
O th e r  c a u s e s  o f  c a l c i f i c a t i o n  a r e s -
( l )  e p i t h e l i a l  h y p e r p l a s i a .  A c co rd in g  to  Egan ( 6?) o n e -  
t h i r d  o f  t h o s e  mammograms w i th  f i n e  s t i p p l e d  
c a l c i f i c a t i o n  a r e  due to  t h i s ,  and o n ly  h i s t o l o g y  can  
e x c lu d e  m a l ig n a n c y .  I n  many c a s e s  t h e  h y p e r p l a s i a  
i s  a s s o c i a t e d  w i th  a  m in u te  c a rc in o m a , i f  enough 
s e c t i o n s  a r e  exam ined h i s t o l o g i c a l l y .
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(2 ) Amorphous c a l c i f i c a t i o n  o c c u r s  i n  d e g e n e r a t in g  
f ih ro a d e n o m a ta ;  i t  i s  c o a r s e  and q u i t e  u n l i k e  
t h e  c a l c i f i c a t i o n  o f  m a l ig n a n t  t y p e .
( 3) C o a rse  i n t r a d u c t a l  c a l c i f i c a t i o n  w hich  a p p e a rs
a s  i s o l a t e d  and w id e ly  s c a t t e r e d  r i n g s  o r  s t r e a k s ,  
o c c u r s  i n  c o n d i t i o n s ,  e . g . ,  some d y s p l a s i a s  o r  
t r a u m a ,  w hich  a r e  a s s o c i a t e d  w i th  f a t t y  d e g e n e r a t i o n .  
T h is  c a u se s  t h e  f o r m a t io n  o f  c a lc iu m  so a p s  w i th  th e  
d e p o s i t i o n  o f  c a lc iu m  p h o s p h a te s  and c a r b o n a t e s  ( 68 ).
( 4) M u l b e r r y - l i k e  c a l c i f i c a t i o n  i n  a  l a r g e  d u c t  
i n d i c a t e s  an i n t r a d u c t  p a p i l lo m a .
( 5) Egg s h e l l  ty p e  o f  c a l c i f i c a t i o n  may o c c u r  i n  a  
c y s t  w a l l .  ( 4) and ( 5) a r e  r a r e  a c c o r d in g  to  
Egan ( 67) .  I  have  se en  e a c h  on one o c c a s io n  o n ly  
i n  o v e r  3000 women whose senogram s I  have  exam ined ,
( 6) Trauma o r  b io p s y  may p ro d u ce  t i n y  c a l c i f i c a t i o n  i n  
s u b c u ta n e o u s  t i s s u e  and i s  e x t r a  g l a n d u l a r .
( 7) Old in f la m m a to ry  c o n d i t i o n s  may be t h e  c a u s e  o f  
c o a r s e  c a l c i f i c a t i o n  i n  n e c r o t i c  o r  f i b r o u s  t i s s u e ,
(8 )  A r t e r i o s c l e r o t i c  v e s s e l s  may show c a l c i f i c a t i o n .
To d e m o n s t r a te  m a l ig n a n t  c a l c i f i c a t i o n ,  f i l m s  o f  e x c e l l e n t  
q u a l i t y  a r e  e s s e n t i a l .  C o a rse  g r a i n  f i lm  em u ls io n  m ust be a v o id e d  
a s  t h e  g r a i n  s i z e  may be a s  l a r g e  a s  s m a l l  c a l c i f i c a t i o n s .  F o r  
a c c u r a t e  d i a g n o s i s ,  f i lm s  m ust be v iew ed  w i th  a  m a g n i fy in g  g l a s s ,  
a s  s i g n i f i c a n t  c a l c i f i c a t i o n  may be a s  s m a l l  a s  0 ,0 3  mm, ( T h is  
do es  n o t  r e p ro d u c e  w e l l  i n  p h o to g r a p h s ) .
C a l c i f i c a t i o n  i s  t h e  m ost im p o r ta n t  s i n g l e  r a d i o g r a p h i c  s ig n  
i n  t h e  d i a g n o s i s  o f  p r e - c l i n i c a l  b r e a s t  c a n c e r .  The i n c i d e n c e  o f
—4 1 — "
c a l c i f i c a t i o n  a s s o c i a t e d  w i th  b r e a s t  c a n c e r  h a s  been  r e p o r t e d  a s  
o c c u r r i n g  i n  4 2 ^  o f  spec im ens  o f  b r e a s t  t i s s u e  exam ined by- 
B lack  and Young ( 6g ) ,  7 0 -9 0 ^  by Egan ( 6 7 ) ,  75^  by S h epard  ( 7 0 ) ,
Young and Samuel (62 ) w ere  a b l e  to  d e m o n s tra te  c a l c i f i c a t i o n  i n  
o n ly  39^  o f  b r e a s t  tu m ours  exam ined by mammography, and comment 
t h a t  i t  i s  l e s s  e a sy  to  d e m o n s t r a te  c a l c i f i c a t i o n  i n  v iv o .  Egan 
drew a t t e n t i o n  to  t h i s  a l s o ,  h i s  i n  v ivo  f i g u r e  b e in g  33^ « 43^  ( 67) .
W ith  im proved  e q u ip m en t,  i . e . ,  t h e  S e n o g rap h , i t  was hoped t h a t  
i t  would be e a s i e r  t o  d e m o n s tr a te  c a l c i f i c a t i o n  i n  v i v o ,  a s  G ro s ' 
f i g u r e  o f  70^^ s u g g e s te d  ( 6l ) .  T h is  has  been  p ro v ed  c o r r e c t  a s  my 
r e s u l t s  w i l l  show.
Why c a l c i f i c a t i o n  sh o u ld  o c c u r  i n  such  a  h ig h  p r o p o r t i o n  o f  
b r e a s t  c a n c e r s  i s  u n c e r t a i n ,  Samuel (63) s u g g e s t s  t h a t  i t  may be 
r e l a t e d  to  t h e  p r e s e n c e  o f  c a lc iu m  i n  th e  no rm al s e c r e t i o n  o f  th e  
b r e a s t ,  Egan (6 7 )  s u g g e s t s  t h a t  a c t i v e l y  g row ing  b r e a s t  tum our 
c e l l s  may have a  h i g h e r  a f f i n i t y  f o r  m in e r a l s  th a n  n o rm al c e l l s ,  so 
i n c r e a s i n g  t h e i r  c a lc iu m  c o n t e n t ,
B. S eco n d ary  S ig n s  o f  C ancer
( l )  I n c r e a s e d  V a s c u l a r i t y
On X -ra y ,  i n c r e a s e  i n  d ia m e te r  r a t h e r  th a n  number o f  v e in s  
i s  im p o r ta n t  and Egan (6 7 )  fo u n d  t h i s  a  v a l u a b l e  s ig n  i n  f i f t y
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p e r c e n t  o f  c a n c e r s .  I n c r e a s e d  v a s c u l a r i t y  may a l s o  o c c u r  i n  
b e n ig n  c o n d i t i o n s ,  e . g . ,  an i n f e c t e d  c y s t  and som etim es i n  
d y s p l a s i a s  b u t  i s  u s u a l l y  o f  l e s s e r  d e g re e .  W a lla c e  and Dodd ( 7 l )  
p ropounded  t h e i r  t h e o r y  o f  t h e  Venous D iam e te r  R a t i o ,  i . e . ,  d ia m e te r  
v e i n  i n  a f f e c t e d  b r e a s t ;  d i a m e te r  v e in  i n  n o rm a l b r e a s t .
They found  t h a t  i n  s e v e n ty  seven  p e r c e n t  o f  e i g h t y  e i g h t  c a n c e r s  
t h i s  r a t i o  was 1,4  t o  1 o r  g r e a t e r ,  and l e s s  th a n  1,4  to  1 i n  
87 . 6^  o f  n i n e t y  seven  b e n ig n  l e s i o n s ,
I  hav e  n o t  found  t h e  Venous D iam e te r  R a t io  o f  p r a c t i c a l  v a lu e .
To malce t h e  m easurem ent o f  v e in  d ia m e te r ,  I  have u s e d  a  l i n e n  c o u n te r  
w i th  a m a g n i f ie d  t r a n s p a r e n t  s c a l e .  The p r o b a b le  r e a s o n s  f o r  i t s  
i n a c c u r a c y  a r e : -
(a )  t h e  same v e in  can v a ry  i n  d ia m e te r  w i t h i n  a  s h o r t  
d i s t a n c e
(b )  t h e  v e in  to  be  compared on t h e  c o n t r a l a t e r a l  s i t e  
o u g h t  to  be i n  t h e  same p l a n e .  I t  i s  n o t  p o s s i b l e  
to  e n s u re  t h i s  -  a n a t o m i c a l ly  o r  r a d i o g r a p h i c a l l y .
N e v e r t h e l e s s ,  t h e r e  i s  no doubt t h a t  an o v e r a l l  i m p r e s s io n  o f
i n c r e a s e d  d ia m e te r  o f  t h e  v e i n s  i n  an a r e a  i s  a  v e r y  h e l p f u l  s ig n
and can  draw a t t e n t i o n  t o  a  v e r y  s m a l l  l e s i o n ,
( 2) Oedema o r  t h i c k e n i n g  o f  t h e  s k in  a s s o c i a t e d  w i th  m a l ig n a n c y  
may be n o t e d  on X -ra y  b e f o r e  b e in g  c l i n i c a l l y  a p p a r e n t .  T h is
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may o c c u r  o v e r  t h e  tum our, o r  i n  deep s e a t e d  c a n c e r s  i t  may f i r s t  
a p p e a r  j u s t  i n f e r i o r  to  t h e  a r e o l a  i n  th e  d e p en d a n t  a r e a  o f  th e  
b r e a s t .
The s k in  t h i c k e n i n g  som etim es found on mammography i n  t h e  
a r e a  o f  t h e  i n f r a  mammary f o l d  o f  l a r g e  p e n d u lo u s  b r e a s t s ,  i s  
due to  c o m p re ss io n  and i s  b i l a t e r a l .  I n  o ld  women, a t r o p h y  o f  
t h e  s k in  may c a u s e  v a r i a t i o n  i n  s k in  t h i c k n e s s  on X -ra y ,  S k in  
t h i c k e n i n g  may be due to  a  p r e v io u s  b io p s y  and t h e  s i t e  o f  th e  
l a t t e r  m ust be known to  e x c lu d e  t h i s  c a u s e .
( 3) W olfe  ( 72) s u g g e s te d  t h a t  a  l o c a l i s e d  p rom inence  o f  d u c t  
p a t t e r n  i s  an i m p o r t a n t  i n d i c a t o r  o f  an e a r l y  l e s i o n .  The d u c t s  i n  
t h e  v i c i n i t y  o f  a  m ass o r  be tw een  an o p a c i t y  and t h e  n i p p l e  a r e  
f r e q u e n t l y  p ro m in e n t  due n o t  to  d i l a t a t i o n ,  a l th o u g h  th e y  may 
be f u l l  o f  c a n c e r  c e l l s ,  b u t  to  d e p o s i t i o n  o f  c o l l a g e n  ro und  th e  
d u c t s .  J a c k s o n  and O r r  (7 3 )  c o n s i d e r  t h a t  c o l l a g e n o s i s  i s  o f  
g r e a t  s i g n i f i c a n c e  a s  a  p re -m a l i g n a n t  s i g n ,  e s p e c i a l l y  i f  i t  i s  
accom panied  by e p i t h e l i a l  h y p e r p l a s i a .  They s u g g e s t  t h a t  th e  
c o l l a g e n o s i s  i s  a  r e a c t i o n  t o  a  n e o p l a s t i c  s t im u lu s  and a  d e fe n c e  
r e s p o n s e .  A g a in ,  t h i s  i s  a  h e l p f u l  s ig n  i n  d raw ing  a t t e n t i o n  to  
a  v e ry  s m a l l  l e s i o n  e s p e c i a l l y  i n  a r a t h e r  d e n se  b r e a s t .
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(4 )  Changes i n  b r e a s t  a r c h i t e c t u r e ; -
( 1) L oss  o f  su b c u ta n e o u s  f a t  s t r i p e
( 2) d i s t o r t i o n  o f  no rm al c u rv e  o f  
C o o p e r 's  L ig a m e n ts ,  which t r a v e r s e  
t h e  f a t  s t r i p e .  T h is  can be a m ost 
h e l p f u l  p o i n t e r  i n  a  dense  b r e a s t  
w hich  may o b s c u re  a  l e s i o n
( 3) s k i n  and  n i p p l e  r e t r a c t i o n
(4 )  s t r a i g h t e n i n g  o f  d u c ts
( 5) o v e r a l l  i n c r e a s e  i n  d e n s i t y
As w i th  th e rm o g ra p h y ,  t h e  e s s e n t i a l  f o r  d i a g n o s in g  th e  
s m a l l e s t  l e s i o n  i s  com parison  w i th  th e  o t h e r  b r e a s t  o r  w i th  
p r e v io u s  f i l m s ,
MATERIAL AND ORGANISATION OF SURVEY
The su rv e y  f a l l s  i n t o  t h r e e  p h a ses
P h a se  1 C l i n i c a l  e x a m in a t io n ,  w i th  mammography i n
s e l e c t e d  c a s e s .
P h a se  11 C l i n i c a l  e x a m in a t io n  §Jid th e r m o g r a p h y ,
w i t h  mammography i n  s e l e c t e d  c a se s*
P h a se  111 C l i n i c a l  e x a m in a t io n ,  th e rm o g rap h y  and
mammography, i n  a  h ig h ly  s e l e c t e d  g ro u p .
P h ase  1
W hile  a r r a n g e m e n ts  were b e in g  made to  open t h e  W ell Women 
C l i n i c  f o r  t h e  D e te c t io n  o f  E a r ly  B r e a s t  C ance r ,  i t  was d e c id e d  to
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o f f e r  b r e a s t  p a l p a t i o n  to  t h o s e  women aged  f o r t y  y e a r s  and  o l d e r ,  
a t t e n d i n g  one o f  t h e  W ell Women C l i n i c s  f o r  c e r v i c a l  sm ears  ru n  by 
th e  Women's C a n ce r  D e te c t i o n  S o c i e t y .  Seven h u n d re d  women a c c e p te d  
t h i s  o f f e r .
P h a se  11
The work o f  t h e  Women's C an ce r  D e te c t io n  S o c i e t y  i n  th e  f i e l d  
o f  c e r v i c a l  c y to lo g y  was w e l l  known i n  t h e  N o rth  E a s t  o f  E ng land  and 
i t  r a p i d l y  became known, by word o f  m outh , t h a t  a "W ell Woman 
B r e a s t  C l i n i c "  had  b een  opened . I n  c o n t r a s t  to  t h e  e x p e r i e n c e  o f  
H i n k l e r  ( 7 4 ) ,  who fou nd  women u n w i l l i n g  t o  come f o rw a r d ,  a w a i t i n g  
l i s t  f o r  a p p o in tm e n ts  b u i l t  up  r a p i d l y .  I n  v iew  o f  t h i s ,  t h e  
a p p o in tm e n t  s e c r e t a r y  was i n s t r u c t e d  to  em p h as ise  to  women r e q u e s t i n g  
a  c l i n i c  a p p o in tm e n t  t h a t  t h e  su rv e y  was f o r  w e l l  women, t h a t  i f  t h e y  
had  any  symptoms, t h e i r  f a m i ly  d o c to r  s h o u ld  be c o n s u l t e d ,  and t h a t  
th e y  sh o u ld  n o t  d e la y  u n t i l  s e e n  a t  t h e  c l i n i c .
I n  t h e  f i r s t  n i n e  m on ths ,  t h e  o n ly  l i m i t a t i o n s  w ere  t h a t  t h e  
woman sh o u ld  be sy m p to m less ,  n o t  p r e g n a n t ,  and l i v e  w i t h i n  a  r a d i u s  
o f  a  hu n d red  m i l e s  from  t h e  U n i t .  L a t e r ,  women u n d e r  t h i r t y - f i v e  
y e a r s  w ere  e x c lu d e d .  Only 1 , ^  o f  b r e a s t  c a n c e r s  o c c u r  i n  women 
u n d e r  t h i r t y  y e a r s  o f  age  ( 7 5 ) ,  and  yfo i n  th o s e  u n d e r  t h i r t y - f i v e  (76 ) 
T h is  was one way o f  r e d u c in g  th e  num bers dem anding a p p o in tm e n ts .
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The e x c e p t i o n  t o  t h i s  r u l i n g  i s  t h e  woman w i t h  a  f a m i l y  h i s t o r y  o f  
b r e a s t  c a n c e r *  E p i d e m i o l o g i s t s  ( 7 6 ,  7 7 ,  78) a g r e e  t h a t  t h i s  i s  a  
f a m i l i a l  d i s e a s e ,  a n d  P a p a n d r i a n o s  (7 9 )  show ed  t h a t  t h e  d a u g h t e r s  
a nd  n i e c e s  o f  v i c t i m s  d e v e l o p e d  b r e a s t  c a n c e r  o n  a v e r a g e  t e n  t o  t w e l v e  
y e a r s  e a r l i e r  t h a n  t h e  o l d e r  g e n e r a t i o n ,  a l t h o u g h  t h e  w o rk  o f  
S m i t h e r s  ( 8 0 )  d o e s  n o t  c o n f i r m  t h i s *
A l l  women w e re  s e e n  by  a p p o in t m e n t  * T w e n t y - f i v e  women 
c o u ld  b e  e x a m in e d  e a c h  s e s s i o n ,  a n d  a p p o i n t m e n t s  w e re  made a t  
t e n  m in u te  i n t e r v a l s *
On a r r i v a l , t h e  woman w as m et by t h e  r e c e p t i o n i s t ,  who 
c o m p le te d  t h e  n o n  m e d i c a l  d e t a i l s  o f  t h e  h i s t o r y  s h e e t  and  c o n d u c t e d  
t h e  woman t o  h e r  c u b i c l e *  She i n s t r u c t e d  t h e  woman t o  s t r i p  t o  
t h e  w a i s t  an d  s i t  w i t h  t h e  a rm s  r e s t i n g  o n  t h e  c h a i r  arm s*  As. 
w e l l  a s  t h i s  v e r b a l  i n s t r u c t i o n ,  e a c h  woman w as g i v e n  a  p r i n t e d  
fo rm  r e p e a t i n g  t h e  i n s t r u c t i o n s ,  a n d  e x p l a i n i n g  t h e  n e e d  f o r  
t h e  c o o l i n g  p e r i o d *  On t h e  w a l l  o f  e a c h  c u b i c l e  i s  a  p i c t u r e  
sh o w in g  how t o  s i t  w h i l e  c o o l i n g  ( P l a t e  1 ) *  A f t e r  t h e  p r e - s c a n  
c o o l i n g  p e r i o d  t h e  woman was g i v e n  a  d i s p o s a b l e  p a p e r  c a p e ,  a n d ,  
w a l k in g  w i t h  a rm s  a k im b o , w as e s c o r t e d  t o  t h e  th e r m o g r a p h y  room*
E ac h  c u b i c l e  h a s  a  n u m b ered  k e y  so  t h a t  o n l y  t h e  k e y  r e q u i r e d  
t o  b e  c a r r i e d  by  t h e  i n d i v i d u a l ,  i n  t h e  k n o w le d g e  t h a t  h e r  
b e l o n g i n g s  w e re  s e c u r e *
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P o s i t i o n  f o r  Therm ography
T h is  was done w i t h  t h e  woman s t a n d in g  aim s akim bo. Each 
b r e a s t  was scan n ed  i n  t h e  l a t e r a l  o b l iq u e  v iew  i n c l u d i n g  t h e  
a x i l l a r y  t a i l ,  and t h e n  an a n t e r i o r  v iew  o f  b o th  b r e a s t s  was done.
W ith  t h e  o r i g i n a l  Aga T h e rm o v is io n ,  i t  was n e c e s s a r y  to  
r e f o c u s  t h e  m ach ine  be tw een  t h e  l a t e r a l  o b l iq u e  v iew s  and t h e  
a n t e r i o r  v iew . S in c e  a c q u i r i n g  t h e  l a t e s t  m odel (680) w h ich  h as  
a s h o r t e r  f o c a l  l e n g t h  and w id e r  a n g le d  l e n s ,  t h i s  i s  no l o n g e r  
n e c e s s a r y  and s i m p l i f i e s  p r o c e e d in g s  c o n s i d e r a b l y ,
I  hav e  a lw ay s  f e l t  t h a t  t h e  l a r g e  p e n d u lo u s  b r e a s t  n e v e r  c o o le d  
a d e q u a te ly ,  r e m a in in g  warm i n  t h e  in fra-m am m ary  f o l d .  I n  an a t t e m p t  
to  overcom e t h i s ,  v a r y i n g  p o s i t i o n s  w ere  t r i e d  -  w i th o u t  p r a c t i c a l  
s u c c e s s .  I  t r i e d  s c a n n in g  w i th  t h e  woman l y i n g  on a couch  w i th  a
p i l l o w  u n d e r  t h e  s c a p u la  t o  scan  t h e  i p s e - l a t e r a l  b r e a s t ,  i n  t h e  hope
t h a t  s p r e a d in g  t h e  b r e a s t  o v e r  t h e  c h e s t  w a l l  would h e lp .  T h is  d id  
n o t  work n o r  d id  r a i s i n g  t h e  f o o t  o f  t h e  couch  a s  t h e  r e a l l y
p e n d u lo u s  b r e a s t  j u s t  f a l l s  i n t o  t h e  a x i l l a ,  ( F ig u r e  1 0 ) .  The
o n ly  p o s i t i o n  i n  w hich  t h e  in fra-m am m ary  a r e a  would  c o o l  was t h e  kn ee  
elbow p o s i t i o n  and t h i s  was n o t  a c c e p t a b l e  to  t h e  women.
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n G U R E  9
P o s i t i o n  f o r  th e rm o g rap h y  P a t i e n t  s t a n d in g
D e t e c t o r  c e l l .
FIGURE 1 0 .
P a t i e n t  l y i n g  and  u s i n g  m i r r o r .
M i r r o r
% i
D e t e c t o r  c e l l *
“•4 9 "
I n  t h e  th e rm o g ra p h y  room I c o m p le te d  t h e  m e d ic a l  d e t a i l s  o f  
t h e  h i s t o r y .  The th e rm o g ra p h ic  s c a n n in g  was done b e f o r e  t h e  
c l i n i c a l  e x a m in a t io n  i n  o r d e r  t h a t  t h e  exam in ing  hand, d i d  n o t  warn 
up t h e  b r e a s t s .
Those women i n  whom mammography was i n d i c a t e d ,  w ere  g iv e n  
a p p o in tm e n ts  to  a t t e n d  t h e  Royal V i c t o r i a  I n f i r m a r y ,  The m a j o r i t y  
o f  a p p o in tm e n ts  w ere  t h e  f o l lo w in g  day  o r ,  a t  m o s t ,  w i t h i n  f o r t y - e i g h t  
h o u r s .
Each week Dr, H ack in g  and I  had  a  c o n fe r e n c e  to  c o r r e l a t e  
c l i n i c a l  f i n d i n g s ,  therm ogram s and  mammograms, b e f o r e  d e c i d i n g  th e  
recom m endations  i n  e ac h  c a s e .
P h a se  I I  o f  t h e  s u r v e y  l a s t e d  f o r  tw e n ty -o n e  m onths and d u r in g  
t h a t  t im e  3 ,6 8 4  women w ere  s e e n .
P h a se  I I I
T h is  c o n s i s t e d  o f  a  h ig h ly  s e l e c t e d  g ro u p  o f  women, m a in ly  
chosen  from  t h o s e  a t t e n d i n g  d u r in g  P h ase  I I .  T h is  g roup  vras 
c o n s id e r e d  to  be a t  h ig h  r i s k  and  co m p rised
( 1) a l l  t h o s e  w i th  e q u iv o c a l  th e rm o gram s, 
w i th  o r  w i th o u t  d o u b t f u l  mammograms from  
P h a se  I I
( 2) women w i th  k n o t t y ,  f i b r o c y s t i c  b r e a s t s  o r  
n i p p l e  d i s c h a r g e ,  from P h ase  I I
( 3) p r e v i o u s  h i s t o r y  o f  a b e n ig n  l e s i o n
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(4 )  t h o s e  w i th  f a m i ly  h i s t o r y  o f  b r e a s t  c a n c e r
( 5) c h i l d l e s s  women and th o s e  o f  low p a r i t y
(6 )  women w i th  a  l a t e  menopause
( 7 ) women w i th  a  p a s t  h i s t o r y  o f  e n d o m e t r i a l  c a n c e r
From J a n u a r y  to  December, 1969» by w hich t im e  women u n d e r  
t h i r t y  f i v e  y e a r s  o f  age w ere  e x c lu d e d  from P h ase  11 , 6 6 ,8 ^  
o f  t h e  o th e r w i s e  u n s e l e c t e d  women q u a l i f i e d  to  be i n c l u d e d  i n  
P h a se  111.
My r e a s o n s  f o r  c o n s i d e r i n g  such  women to  be a  h ig h  r i s k  a r e  
a s  f o l l o w s : -
D y s p la s i a
The l i t e r a t u r e  on t h e  r e l a t i o n s h i p  o f  b r e a s t  d y s p l a s i a  and 
c a n c e r  i s  h i g h l y  c o n f l i c t i n g .  B loodgood, i n  1929 ( # l )  was n o t  
im p re s s e d  w i t h  t h e  p o s s i b i l i t y ,  and C am pbell ,  i n  1934 (^ 2 )  r e p o r t e d  
on a  g roup  o f  two hu ndred  and  n i n e t y  women w i th  c y s t i c  d i s e a s e .
He fo l lo w e d  them f o r  t im e s  v a r y in g  from  two to  f o u r t e e n  y e a r s ,  
and g iv e s  an i n c i d e n c e  o f  0 ,7 ^  who d e v e lo p e d  c a rc in o m a . Many o t h e r  
r e p o r t s  i n  more r e c e n t  y e a r s  ( C l a g e t t ,  1944 ( 8 3 ) ,  D ew ison, 1933 ( 8 4 ) ,  
K i a r ,  1954 ( 8 5 ) ,  D a v is ,  1964 ( 8 6 ) ,  L e i s ,  1964 ( 8 7 ) ,  Y e r o n e s i ,
1968 (88 )  ) i n d i c a t e  t h a t  women w i th  d y s p l a s i a  have  a  t h r e e  to
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t e n  f o l d  i n c r e a s e d  r i s k  o f  d e v e lo p in g  c a rc in o m a .
The g r e a t  v a r i a t i o n  i n  t h e s e  f i g u r e s  may be due t o : -
(a )  th e  w ide sp ec tru m  o f  d y s p l a s i a
(b )  d i f f e r i n g  i n t e r p r e t a t i o n s  o f  i t
( c )  t h e  f a c t  t h a t  i n  some s e r i e s  th e  
d i a g n o s i s  was made c l i n i c a l l y  and 
i n  o t h e r s  h i s t o l o g i c a l l y ,  and
(d) t h e  v a r y in g  l e n g t h  o f  f o l lo w - u p  
t im e  -  Campbell two y e a r s j
K i a r  an a v e ra g e  o f  s e v e n te e n  y e a r s
A lth o u g h  t h e  c l i n i c a l  c o r r e l a t i o n  i s  n o t  c o n c l u s i v e ,  t h e  
r e l a t i o n s h i p  a p p e a r s  to  be more th a n  f o r t u i t o u s ;  t h e r e  i s  
u n d o u b te d ly  a  l i n k  be tw een  h i s t o l o g i c a l l y  p ro v en  d y s p l a s i a ,  
e s p e c i a l l y  e p i t h e l i a l  h y p e r p l a s i a  o f  t h e  l a r g e  d u c t s ,  and 
ca rc in o m a  (Humphrey ( 8 9 ) ,  Rush ( 90) and Kern ( 91) ) .
P r e v io u s  B iop sy  f o r  B enign  L es io n
S h a p iro  (9 2 )  comments t h a t  women who have  had  p r e v io u s  b e n ig n  
c o n d i t i o n s  -  lum ps, c y s t s  o r  a b s c e s s e s ,  a r e  a t  i n c r e a s e d  r i s k .
The work o f  P o t t e r  (95 ) would a p p e a r  to  s u p p o r t  t h i s .
F am ily  H i s t o r y
As s a i d  p r e v i o u s l y ,  t h i s  i s  a  f a m i l i a l  d i s e a s e ,  (Morse ( 7 7 ) ,
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Wynder ( 94) ,  Dunn ( 7 6 ) ,  A nderson  ( 7 8 ) ,  P e n ro se  (95 ) ) .  A l l  t h e s e  
w o rk e rs  s u p p o r t  t h i s  c o n c e p t ,  t h o s e  a t  g r e a t e s t  r i s k  b e in g  th e  
d a u g h te r s  and s i s t e r  o f  v i c t i m s ,
Wynder c o n s i d e r s  t h a t ,  a p a r t  from a p r e v io u s  b r e a s t  c a n c e r ,  
a  h i s t o r y  o f  t h e  d i s e a s e  i n  t h e  im m ed ia te  f a m i ly  i s  t h e  g r e a t e s t  
r i s k  f a c t o r .
M a r i t a l  S t a t u s  and P a r i t y
The e a r l i e s t  r e c o r d e d  o b s e r v a t i o n  o f  t h e  r e l a t i o n s h i p  o f  t h e  
u n m a r r ie d  s t a t e  and b r e a s t  c a n c e r  a p p e a rs  to  be by R am azzin i i n  
1715 ( 96) .  S h a p i r o ' s  p r e s e n t  su rv e y  i n  New York (92 )  c o n f i rm s  t h a t  
t h i s  c a n c e r  i s  commonest i n  u m a r r ie d  n u l l i p a r a .  Wynder (94) fou nd  • 
a  two f o l d  i n c r e a s e d  r i s k  i n  a l l  n u l l i p a r a ,  u n m a rr ie d  o r  m a r r i e d .
I t  h a s  been  s u g g e s te d  t h a t  (9 7 ,  96) t h e  woman who f i r s t  s t a r t s  c h i l d  
b e a r i n g  a f t e r  t h e  age o f  t h i r t y  y e a r s  i s  a t  g r e a t e r  r i s k  o f  b r e a s t  
c a n c e r  th a n  a  woman o f  t h e  same age  and p a r i t y ,  b u t  who had h e r  f i r s t  
p reg n a n cy  b e f o r e  t h e  age o f  tw e n ty ,  (A lth o u g h  age a t  f i r s t  p reg n a n cy  
was n o t e d ,  i t  h a s  n o t  been  t a k e n  i n t o  a c c o u n t  when a s s e s s i n g  t h e  r i s k  
f a c t o r s ) .
L a te  Menopause
S e v e r a l  w o rk e rs  ( Wynder ( 9 8 ) ,  S h a p iro  ( 9 2 ) ,  L ev in  (99) ) have  
p u b l i s h e d  f i g u r e s  i n d i c a t i n g  t h a t  women w i th  p ro lo n g e d  m e n s t r u a l
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a c t i v i t y ,  i . e . ,  m enopause o c c u r r i n g  a f t e r  f i f t y  y e a r s  o f  a g e ,  have  
an i n c r e a s e d  r i s k  o f  b r e a s t  c a n c e r ,  O lch  (lOO) found  t h a t  s e v e n ty  
two p e r c e n t  o f  a  c o n t r o l  g roup  o f  women had c e a s e d  t o  m e n s t r u a te  by 
age  f i f t y ,  w h e reas  o n ly  f i f t y  f i v e  p e r c e n t  o f  b r e a s t  c a n c e r  v i c t i m s  
w ere p o s t -m e n o p a u sa l  a t  age  f i f t y .
C o n v e r s e ly ,  an e a r l y  a r t i f i c i a l  menopause a p p e a r s  to  c o n f e r  
some im m unity  to  b r e a s t  c a n c e r  ( l O l ,  92 , 102) and F e i n l e i b  ( l 0 2 )  
a l s o  s t a t e s  t h a t  b i l a t e r a l  oopherec tom y b e f o r e  age  f o r t y  y e a r s  re d u c e d  
t h e  r i s k  o f  b r e a s t  c a n c e r  by s e v e n ty  f i v e  p e r c e n t ;  women w i th  an e a r l y  
m enopause w ere  n o t  e x c lu d e d  i f  t h e r e  was a n o th e r  r i s k  f a c t o r .
E n d o m e tr ia l  C a n ce r
MacMahon ( l 0 3 )  and B a i l e r  ( 104) have p u b l i s h e d  s e r i e s  i n d i c a t i n g  
t h a t  women w i th  e n d o m e tr ia l  c a n c e r  ru n  a t h i r t y  to  f i f t y  p e r c e n t  
g r e a t e r  r i s k  o f  d e v e lo p in g  b r e a s t  c a n c e r .  From my own e x p e r i e n c e  
o f  lo n g  term  fo l lo w  up o f  g y n a e c o lo g ic a l  c a n c e r  p a t i e n t s ,  I  have  seen  
s e v e r a l  women w i th  two s e p a r a t e  p r i m a r i e s  -  i n  endom etrium  and  i n  b r e a s t .  
T hese  two c a n c e r s  a r e  hormone d ep en d a n t  and c o u ld  hav e  a  common 
a e t i o l o g i c a l  f a c t o r ,  p r o b a b ly  p i t u i t a r y .
Race, l a c k  o f  b r e a s t  f e e d i n g  and s o c i a l  c l a s s  have  a l s o  been  c i t e d  
i n  t h e  e p id e m io lo g y  o f  b r e a s t  c a n c e r  b u t  I  have n o t  i n c l u d e d  t h e s e  
f a c t o r s  i n  ray h i g h - r i s k  g ro u p .
— 54““
The i n c i d e n c e  o f  b r e a s t  c a n c e r  i s  v e r y  low i n  t h e  J a p a n e s e  
( 105, 98) and h ig h  i n  J e w e s s e s  ( 9 7 ) ,  T here  w ere  no J a p a n e s e  i n  
my U21S e l e c t e d  g ro up  and  v e r y  few J e w e s s e s ,
I n v e s t i g a t i o n s  i n  Europe and A m erica  have n o t  c o n f i rm e d  t h e  
a s s o c i a t i o n  o f  b r e a s t  c a n c e r  and l a c k  o f  b r e a s t  f e e d i n g  ( 106 , 9 9 ) ;  
a l s o  w i th  t h e  overw helm ing  t r e n d  away from b r e a s t  f e e d i n g  t h e r e  has  
n o t  been  a c o r r e s p o n d in g  i n c r e a s e  i n  t h e  i n c i d e n c e  o f  b r e a s t  c a n c e r .
The o r i g i n a l  i n t e r e s t  i n  a  r e l a t i o n s h i p  o f  b r e a s t  c a n c e r  and 
l a c t a t i o n  a r o s e  i n  J a p a n  w here  l a c t a t i o n  i s  n o r m a l ly  p ro lo n g e d  b u t  
t h e  i n c i d e n c e  o f  b r e a s t  c a n c e r  i s  low .
The peak  in c i d e n c e  o f  b r e a s t  c a n c e r  o c c u rs  i n  women o f  h i g h e r
so c io -e c o n o m ic  c l a s s  ( l 0 7 ,  1 0 8 ) ,  A c co rd in g  to  t h e  Royal 
S t a t i s t i c a l  S o c i e t y ' s  c l a s s i f i c a t i o n ,  t h e  women i n  my u n s e l e c t e d  
g roup  o f  P h a se  I I  were p re d o m in a n t ly  from  th e  u p p e r  c l a s s e s  so t h a t
no f u r t h e r  s e l e c t i o n  by t h i s  f a c t o r  was r e q u i r e d .  T h is  i s  a common
f i n d i n g  i n  s c r e e n i n g  program m es, p a r t i c i p a n t s  a lm o s t  i n v a r i a b l y  
b e in g  from t h e  b e t t e r  e d u c a te d  g ro u p .
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TAELE NO. I
Socio -Economic Class of Unselected Group
I Higher Professional and Managerial 29^
II Other professions Higher Clerical and Supervisory 20^
III Skilled Tradesmen Clerks
IV Unskilled Workers
V Social Pensioners ¥
-  . . . . .  1
During Phase III the women are again seen by appointment 
only, but only twelve appointments are made per session now. 
This is for the following reasons:-
(1) Most of the women have attended at least oncebefore, and their previous thermograms have tobe compared with the current findings. This prolongs the time in the Thermograph Room,
(2) All patients have senography done.
One highly trained radiographer with a dark room technician can cope with twelve women per session. This is in contrast to mammography by conventional methods - by which only five women could be done per session.
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The s c r e e n i n g  o f  women i n  t h e  h i g h - r i s k  c a t e g o r y  c o n t in u e s  
h u t  t h i s  t h e s i s  i s  l i m i t e d  to  a  re v ie w  o f  t h e  work done betw een 
J a n u a ry  and J u l y ,  1970, T h is  l i m i t e d  t im e  was cho sen  i n  o r d e r  
to  e n s u re  a f o l lo w - u p  p e r io d  o f  a t  l e a s t  tw e lv e  m onths t o  a l lo w  
some t im e  f o r  d i s c o v e r i n g  f a l s e  n e g a t i v e s .
The B iopsy
When a l e s i o n  i s  d i s c o v e r e d  on th e rm o g rap h y  and mammography, 
and i s  im p a lp a b le ,  c h o ic e  o f  t h e  b io p s y  s i t e  may be d i f f i c u l t .
As h a s  a l r e a d y  been  d i s c u s s e d ,  t h e r e  need  n o t  be s p a t i a l  r e l a t i o n s h i p  
be tw een  th e  h o t  s p o t  on t h e  therm ogram  and t h e  l e s i o n .  The b r e a s t  
i s  an e x t r e m e ly  l a b i l e  o rg a n ,  e s p e c i a l l y  i n  t h e  o l d e r  woman. 
F r e q u e n t l y ,  t h e r e  i s  l i t t l e  s i m i l a r i t y  i n  c o n to u r  be tw een  t h e  b r e a s t  
a s  i t  a p p e a r s  i n  t h e  two v iew s  on mammography and t h e  b r e a s t  o f  th e  
woman l y i n g  on t h e  o p e r a t i n g  t a b l e .
FICtÏÏRE I I
Diagram o f  B r e a s t  C on tou r  on X -ra y  
\ -, L a t . U pper
r
Med
N ip p le
l i n e .
S u p r a - I n f e r i o r  View
Lower
L a t e r a l  View
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From, t h e  mammogram, t h e  su rg e o n  i s  g iv e n  a g u id e  a s  to  th e  
d i s t a n c e  o f  t h e  l e s i o n  above o r  below  t h e  n i p p l e  and m e d ia l  o r  
l a t e r a l  to  i t .  S k in  m ark in g  w i th  le a d  s h o t  on t h e  mammogram was 
c o n s id e r e d  b u t  was o f  v e r y  l i t t l e  h e lp  i n  th e  v e ry  l a x  b r e a s t ,  
w hich  was t h e  g r e a t e s t  p rob lem .
I t  i s  known t h a t ,  d u r in g  P h a se  I I ,  t h e  l e s i o n  was p r o b a b ly  
m is se d  on b io p s y  i n  two women,
CASE HISPOHY
M rs, A. 
Ju n e  1969
Aged f i f t y  s i x 5 y e a r s  p o s t -m e n o p a u s a l
ho p a lp a b le  a b n o rm a l i ty  i n  m o d e ra te  s i z e d  b r e a s t s
M ammography
1 .5  d i f f e r e n t i a l  u p p e r  o u t e r  
q u a d ra n t
L e f t  v e ry  v a s c u l a r  com pared to  r i g h t
O p in io n ; B i l a t e r a l  ab norm al therm ogram s
B i l a t e r a l  c a l c i f i c a t i o n  o f  p u n c ta , te  
n a t u r e  s u g g e s t i n g  m a l ig n a n c y
B i l a t e r a l  b i o p s i e s  o f  s u s p e c t  a r e a  
Marked e p i t h e l i o s i s
„  58-
March 1970 ho p a l p a b l e  f i n d i n g s
Therm ography R ig h t  V ery  v a s c u l a r  o u t e r  h a l f
L e f t  2 d i f f e r e n t i a l  u p p e r  o u t e r
Senography  B i l a t e r a l  a r e a s  o f  p u n c t a t e  c a l c i f i c a t i o n
O p in io n ; B i l a t e r a l  c a rc in o m a
B i l a t e r a l  b i o p s i e s  r e v e a l e d ;  m u l t i f o c a l  c a rc in o m a
The p o s s i b i l i t i e s  a r e  t h a t ; -
( a )  t h e  c o r r e c t  a r e a  was n o t  removed f o r  
h i s t o l o g i c a l  e x a m in a t io n
(b )  t h a t  i n s u f f i c i e n t  s e c t i o n s  were c u t  from  
t h e  specim en
(c )  t h a t  t h e  e p i t h e l i o s i s  was t h e  c a u s e  o f
t h e  o r i g i n a l  th e rm o g ra p h ic  and mammographie 
f i n d i n g s  and s u b s e q u e n t ly  u n d e rw en t  m a l ig n a n t  
change
The c a s e  h i s t o r y  o f  M rs, U,B, was s i m i l a r  ( r e f .  T a b le  h o .  19 ) •
1/hen t h e  s e n o g ra p h  was a c q u i r e d ,  t h i s  m a jo r  p ro b lem  o f  th e  
b io p s y  s i t e  was g r e a t l y  s i m p l i f i e d .  The r o u t i n e  i s  now as 
f o l lo w s ;
The b io p s y  s i t e  i s  d e c id e d  a s  b e f o r e ,  I  X -ray  t h e  spec im en  
im m e d ia te ly ,  t h e  wound b e in g  k e p t  open m eanw hile . I t  t a k e s  a b o u t  
f i f t e e n  m in u te s  to  r a d i o g r a p h  th e  b io p s y ,  t o  com pare i t  w i th  th e  
mammogram and se n d  a  m essage  b ack  to  T h e a t r e ,  c o n f i r m in g ,  o r  n o t ,
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t l i a t  t h e  c o r r e c t  a r e a  i s  i n c l u d e d  i n  t h e  b io p s y  sp e c im en .
The specim en  i s  th e n  s l i c e d  and r e - X - r a y e d ,  i n  o r d e r  t o  
s e l e c t  t h e  b lo c k  o f  t i s s u e  m ost in v o lv e d  f o r  p r i o r i t y  p r o c e s s in g  
i n  t h e  H i s t o l o g i c a l  D epartm ent ( P l a t e  No, 31 ) ,  When t h i s  r o u t i n e
was f i r s t  a d o p te d ,  a  f u r t h e r  d i f f i c u l t y  was e x p e r ie n c e d  on s l i c i n g  
th e  b io p s y .  The s l i c e s  on X -ray  a p p e a re d  to  c o n t a i n  more 
s c a t t e r e d  c a l c i f i c a t i o n  th a n  th e  o r i g i n a l  X -ray  o f  t h e  whole 
b io p s y  spec im en . I t  was d i s c o v e r e d  t h a t  i t  was p o s s i b l e  to  
t r a n s f e r  s p i c u l e s  o f  c a lc iu m  from  a c u t  s u r f a c e ,  v i a  t h e  k n i f e  and 
t h e  cone o f  t h e  se n o g ra p h ,  G re a t  c a r e  i s  now ta k e n  to  a v o id  t h i s .  
Between each  s l i c e ,  t h e  k n i f e  i s  washed th o ro u g h ly  and d r i e d ,  a s  
i s  t h e  low er  s u r f a c e  o f  t h e  cone betw een each  r a d io g r a p h ;  th e  
specim en i s  c u t  on waxed p a p e r  and t r a n s f e r r e d  to  t h e  X -ray  f i lm  
p a c k e t  on t h i s ,  a. f r e s h  p a p e r  b e in g  u se d  f o r  each  s l i c e .
The t i s s u e  f o r  h i s t o l o g i c a l  e x a m in a t io n  i s  f i x e d  i n  Sousa 
S o l u t i o n ;  t h i s  p r e s e r v e s  n u c l e a r  d e t a i l  much b e t t e r  th a n  f o r m a l in  
and i n  work o f  t h i s  n a t u r e ,  n u c l e a r  d e t a i l  i s  m ost i m p o r t a n t .
Between f i f t e e n  and t h i r t y  s e c t i o n s  a r e  examined from  each  spec im en .
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The f r o z e n  s e c t i o n  t e c h n iq u e  i s  o f  no v a lu e  when d e a l i n g  
w i th  l e s i o n s  a s  s m a l l  a s  t h e  im p a lp a b le  c a n c e r s ,  d ia g n o s e d  
by th e rm o g rap h y  and mammography.
.61
P hase  X
Of th e  seven hundred  women, whose age g roups a r e  shown in  
T ab le  2 ,  e ig h ty  f i v e  p e r c e n t  were c o n s id e re d ,  on o l i n i c a l  
e x a m in a t io n , t o  have norm al b r e a s t s *
ifi{.
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Phase  I
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The o t h e r  one h u n d red  and  se v e n ,  i . e . ,  f i f t e e n  p e r c e n t ,  had  v a r i o u s
c l i n i c a l  f i n d i n g s  a s  shown i n  T ab le  3 and were r e f e r r e d  to  
Dr. H ack ing  formammography.
T a b le  3
PATIENTS REFERRED FOR MAMMOGRAPHY 107
C l i n i c a l
D ia g n o s is
Mammography
R ep o rt H i s to lo g y
F o l lo w  up 
( i n  y e a r s )
1 Carcinom a 6 cm i n  
s i z e  w i th  p a lp a b le  
a x i l l a r y  g la n d s
S c i r r h o u s
ca rc in o m a
S c i r r h o u s  c a n c e r  
14 n o d es  examined 
-  3 in v o lv e d
A l iv e  & w e l l  
a t  33 /12
1 P o s s i b l e  c a n c e r  on 
a c c o u n t  o f  s k in  
d im p l in g .  No mass
0 ,5  cmi n t r a d u c t
c a n c e r
I n t r a d u c t
C ance r ,
Nodes n e g a t i v e
A l iv e  & w e l l  
a t  47/12
1 Fibroadenom a F i b r o ­
adenoma
C a n ce r .  B iopsy  
d e la y e d  f o r
12/12
D ied I 8/12
104 G e n e r a l ly  k n o t t y D y s p la s i a — O f f e r e d  i 
a p p o in tm e n ts  ' 
f o r  P h ase  I I  1 
54^ a c c e p te d  ■ 
-------:__ ‘
The woman c o n s id e r e d  to  have  a  f ib ro ad e n o m a  r e f u s e d  b io p s y  a s  she  
was a b o u t  to  l e a v e  t h e  d i s t r i c t .  E ig h te e n  m onths l a t e r  sh e  d ie d  
o f  b r e a s t  c a n c e r  w i th  w id e s p re a d  m é t a s t a s é s .
Ho a c t i v e  e f f o r t  h a s  been  made to  f o l lo w  up t h e  n o rm a l women 
i n  P h a se  X, a s  t h i s  was n o t  t h e  o b j e c t  o f  t h i s  s u rv e y .
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By means o f  c l i n i c a l  e x am in a t io n ,  w i th  mammography in  s e l e c t e d  
women, t h i s  i s  a  p i c k  up r a t e  o f  two i n  seven h u n d red , o n ly  one o f  
w hich  was c o n f in e d  to  th e  b r e a s t ,  i . e . ,  t h i s  i s  a  p i c k  up r a t e  f o r  
S ta g e  I  b r e a s t  c a n c e r  o f  1*4 p e r  th o u san d , which i s  c o n s id e re d  to  
be q u i t e  a d e q u a te .
Phase I I
T here  were 3*684 women in  t l i i s  g ro u p . T h e i r  age g ro u p in g s  a re  a s  i n  
T ab le  Ko. 4 .
T a b le  4
êA
to•p
0
1Ph
20
10
0
M r
■iîi
21-30 31-35 36-40 41-45 46-50  51-55  56-h
Age group i n  y e a r s  Phase I I
One th ousan d  and tw en ty  o r  2 7 .7 ^  o f  t h i s  u n s e le o te d  group were 
aged t h i r t y  f i v e  o r  y o u n g e r .  T h ree  o f  th e  women w i th  f ib ro ad en o m a ta  
( s e e  T ab le  9) were i n  t h i s  g ro u p .
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Thermogram P a t t e r n s
The therm ogram  p a t t e r n s  were c l a s s i f i e d  i n t o  f o u r  g ro u p s ;  
a v a s c u l a r ,  v a s c u l a r ,  v e r y  v a s c u l a r  ^  m o t t l e d .
TABLE No 5
THERMOGRAM PATTERNS
P a t t e r n ^  o f  T o t a l
A v a s c u la r 25^
V a s c u la r 53^
V ery V a s c u la r 12#
M o t t le d 10#
A l l  p a t t e r n s  w ere  fou nd  i n  a l l  
age  g ro u p s ,  A m a j o r i t y  o f  p o s t ­
m enopausa l women have  c o ld  a v a s c u l a r  
b r e a s t s ;  i n  t h e  women who have 
been  s c re e n e d  b e f o r e  and a f t e r  
t h e  m enopause, o v e r  a  t h r e e  y e a r  
p e r i o d  o f  t im e ,  i t  h a s  been  n o te d
t h a t  many show a l e s s e n i n g  o f  t h e  v a s c u l a r  p a t t e r n .
The most d i f f i c u l t  p a t t e r n s  t o  i n t e r p r e t  w ere  t h e  h ig h ly  
v a s c u l a r  and t h e  m o t t l e d  p a t t e r n s ,  p a r t i c u l a r l y  i n  t h e  p r e - m e n s t r u a l  
week. A n e g a t i v e  r e p o r t  i n  t h e s e  p a t t e r n s  was made o n ly  when th e  
b r e a s t s  w ere  s t r i c t l y  s y m m e t r ic a l ,  and i n  s i x t y  s i x  women o n ly  
a f t e r  t h e  t e s t  had  been  r e p e a t e d  be tw een  t h e  s e v e n th  t o  t e n t h  day  o f  
t h e  m e n s t r u a l  c y c l e .  Women, i n  whom th e  d i a g n o s i s  o f  f i b r o c y s t i c  
d i s e a s e  was made on mammography, had  a s y m m e tr ic a l  v a s c u l a r  o r  m o t t l e d  
therm ogram  p a t t e r n s ,  I  f e e l  t h a t  t h e  m o t t l e d  p a t t e r n  may i n d i c a t e  
e p i t h e l i o s i s .  I n  t h o s e  women w i th  a h i s t o l o g i c a l  r e p o r t  o f  
e p i t h e l i o s i s  on b io p s y ,  e i g h t y  p e r c e n t  had  a  m o t t l e d  p a t t e r n ;  how ever, 
many women w i th  a  m o t t l e d  p a t t e r n  have n o t  com eto  b io p s y .  They h a v e ,
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how ever, been  in c l u d e d  i n  t h e  f o l lo w - u p  g roup  and t h r e e  have  l a t e r  
d e v e lo p e d  a  h o t  s p o t  and a p o s i t i v e  mammogram, r e v e a l i n g  f o u r  
c a n c e r s .
Case H i s t o r y
Mrs. A,A, Aged s i x t y  
March 1969
A p r i l  1970
J u l y  1970
F o u r te e n  y e a r s  p o s t -m e n o p a u sa l
C l i n i c a l l y  n o rm a l,  b r e a s t s  m o d e ra te  
s i z e ,  b u t  f a t t y
Thermogram n e g a t i v e ,  m o t t l e d  p a t t e r n
C l i n i c a l l y  norm al
Thermogram L e f t ; 3^ t e m p e r a tu r e  
d i f f e r e n t i a l  and more 
v a s c u l a r
L e f t ; i n c r e a s e d  v a s c u l a r i t y  
C l i n i c a l l y  norm al
Thermogram; L e f t ; 4^ d i f f e r e n t i a l
Senogram L e f t ; I l l - d e f i n e d  o p a c i t y ,
b io p s y  a d v is e d
H is to lo g y  S c i r r h o u s  ca rc in o m a
When women r e t u r n  to  t h e  U n i t  f o r  a n n u a l  r e v ie w ,  t h e  c o n s ta n c y  o f  th e  
i n d i v i d u a l  th e r m a l  p a t t e r n  i s  m ost im p r e s s iv e  i n  n o rm al women, even 
when t h e r e  h a s  been  a p re g n a n c y  i n  t h e  i n t e r v a l .  R e c e n t ly  I  have  
r e - s c r e e n e d  t h r e e  women, a l l  o f  whom have had a f u l l  t im e  p reg n a n cy  
be tw een  th e  f i r s t  and m ost r e c e n t  s c r e e n i n g .  T h e i r  th e r m a l  p a t t e r n s
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w ere co m parab le  w i th  t h e  f i l m s  t a k e n  24? 30 and 35 m onths b e f o r e .  
O nly one o f  t h e  b a b ie s  was b r e a s t  f e d  -  f o r  f o u r  m o n th s ,  e n d in g  
sev en  m onths b e f o r e  t h e  d a t e  o f  r e - s c r e e n i n g .
I  c o n s i d e r  t h a t  any change  from  a p a t i e n t ' s  own b a s i c  p a t t e r n  
o f  therm ogram  i s  o f  d i a g n o s t i c  s i g n i f i c a n c e .
S iz e  o f  B r e a s t s
On c l i n i c a l  e x a m in a t io n ,  b r e a s t s  w ere  a s s i g n e d  to  one o f  f o u r  
g ro u p s ,  a c c o r d in g  to  s i z e  -  a s  T a b le  6 .
T a b le  6
S iz e  o f  B r e a s t
S m all 25#
Medium 46#
Medium b u t  p e n d u lo u s 13#
L arg e  and p e n d u lo u s 16#
^  o f  T o ta l
Ho r e l a t i o n s h i p  was fo u n d  be tw een  ty p e  o f  therm ogram  p a t t e r n  
and s i z e  o f  b r e a s t .  My f e a r  t h a t  t h e  p en d u lo u s  b r e a s t  w ould  g iv e
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a f a l s e  n e g a t i v e  therm ogram  h a s  n o t  o c c u r r e d  i n  s p i t e  o f  th e  
d i f f i c u l t i e s  o f  c o o l i n g  t h e  in fra-m am m ary  a r e a ,  and o f  t h e  f a c t  
t h a t  t h e r e  i s  su c h  a  h ig h  p r o p o r t i o n  o f  f a t  i n  many p en d u lo u s  
b r e a s t s ,  e s p e c i a l l y  i f  t h e y  a r e  l a r g e .
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P h a se  I I
T a b le  7
T o t a l  number o f  women exam ined
S u s p ic io u s  therm ogram s on f i r s t  v i s i t
H ig h ly  v a s c u l a r  p a t t e r n ,  
r e p e a t e d  a t  d i f f e r e n t  s t a g e  o f  
m e n s t r u a l  c y c l e  and c o n s id e r e d  
n e g a t i v e
Number r e f e r r e d  f o r  mammography
Mammograms n e g a t i v e
Mammograms, a b n o rm a l,  
b u t  n e g a t i v e  f o r  
m alig n an cy
F i b r o c y s t i c  d i s e a s e  144
Duct e c t a s i a  16
M u l t ip l e  c y s t s  1
F ib roadenom a 6
R e s o lv in g  a b s c e s s  1
R e s o lv in g  haematoma 1
Mammograms, p o s i t i v e  
f o r  m a lig n an c y
Mammograms, s u s p i c i o u s  f o r  m a l ig n a n c y , f o r  
f o l lo w - u p  6 / l 2
P a t i e n t s  u n s u i t a b l e  
f o r  mammography 
due to  y o u th  
s m a l ln e s s  o f  b r e a s t
141
169
( 1 2 .8 ^
32
56
7
405
(1 0 .9 # )
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T ab le  8 .
Age g r o u p s  o f  66 women w i t h  d o u b t f u l  
th e r m o g r a m s ,  r e p e a t e d  a t  d i f f e r e n t  s t a g e  
o f  t h e  c y c l e ,  c o n s i d e r e d  n e g a t i v e .
50
20
«
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o& 10 I
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0 ' t
2 1 -5 0  5 1 - 5 5  5 6 -4 0
Y e a r s ,
1
4 1 -4 5 4 6 -5 0
- 7 0 -
Âmong t h e  g roup  o f  141 women w i th  therm ogram s c o n s id e r e d  
to  be a b n o rm a l,  b u t  whose mammograms were n e g a t i v e ,  a r e  tw e n ty  
f i v e  women whom I  now b e l i e v e  to  have  a n a to m ic a l  a b e r r a t i o n s ,  
i . e . ,  t h e  venous p a t t e r n s  o f  t h e  two b r e a s t s  a r e  m ark e d ly  
d i f f e r e n t  and  have rem a in e d  c o n s t a n t  on r e p e a t e d  th e rm o g rap h y  o v e r  
a t h r e e  y e a r  p e r i o d .  T h ere  h a s  n e v e r  been a p a lp a b le  a b n o rm a l i ty  
and X -ray  has  rem ained  n o rm a l .  T h is  g iv e s  an i n c i d e n c e  o f  
a n a to m ic a l  a b e r r a t i o n  o f  25 i n  3684 o r  0 .7 ^ .  ( P l a t e  XIV)
P h a se
D uring  P h a se  I I ,  s i x t y  one p a t i e n t s  had b r e a s t  b i o p s i e s  
p e rfo rm ed , f i f t y  s i x  o f  t h e s e  i n  o u r  own U n i t .  T h ere  w ere  two 
m ain  g ro u p s
A, B io p sy  i n d i c a t e d  by c l i n i c a l  f i n d i n g  (T a b le  9)
B. B io p sy  i n d i c a t e d  on th e rm o g rap h y  a n d /o r  mammography ,
i n  t h e  a b se n c e  o f  c l i n i c a l  a b n o r m a l i t i e s  (T a b le  lO)
E lev en  p a t i e n t s  d id  n o t  have ms,mmography do ne , t h e  r e a s o n  
b e in g  t h e  s m a l ln e s s  o f  t h e  b r e a s t s  i n  n i n e  women; th e  o t h e r  two 
women w ere ag ed  n i n e t e e n  and tw e n ty  y e a r s  w i th  a  f ib ro a d e n o m a  on 
c l i n i c a l  e x a m in a t io n .  I t  i s  known t h a t  t h e r e  i s  i n s u f f i c i e n t  
c o n t r a s t  on X -ra y  i n  t h e  young b r e a s t  to  g iv e  any h e lp  i n  t h e  
d i a g n o s i s  ( l 0 9 ) .
i
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T h i r t y  n in e  ( 8 3 / )  o f  t h e  f o r t y  e i g h t  b r e a s t s  w i th  h i s t o l o g i c a l l y  
b e n ig n  l e s i o n s  had  abnorm al therm ogram s. T h is  c o n f i rm s  th e  s t a t e m e n t  
made e a r l i e r  t h a t  t e m p e r a tu r e  i n c r e a s e s  o r  an a r e a  o f  i n c r e a s e d  
v a s c u l a r i t y  i n  t h e  b r e a s t  a s  n o te d  on a  therm ogram , a r e  n o t  s p e c i f i c  
to  m a l ig n a n c y  b u t  o c c u r  w i th  any i n c r e a s e  i n  c e l l u l a r  a c t i v i t y .
E le v en  p a t i e n t s  w i th  p a lp a b le  l e s i o n s  had no rm al therm ogram s.
F iv e  o f  t h e s e  w ere s im p le  c y s t s ,  two v e ry  f i b r o t i c  f ib ro a d e n o m a ta ,  
and one a lipom a -  a l l  l e s i o n s  o f  low c e l l u l a r  a c t i v i t y ;  i n  two 
o t h e r s ,  t h e  h i s t o l o g y  showed a d e n o s i s  and c y s t i c  d i s e a s e .  The one 
c a rc in o m a  w i th  a  n e g a t i v e  ( i . e . ,  f a l s e  n e g a t iv e )  therm ogram  was a  
l a r g e  s c i r r h o u s  tum our w i th  much f i b r o s i s  i n  a  sm a l l  b r e a s t ,  and 
p resu m ab ly  was o f  low b i o l o g i c a l  a c t i v i t y  a t  t h e  t im e  o f  e x a m in a t io n  
by th e rm o g rap h y .
The d e g re e  o f  t e m p e r a tu r e  d i f f e r e n t i a l  i s  n o t  h e l p f u l  i n  
i n d i c a t i n g  a b e n ig n  o r  a m a l ig n a n t  l e s i o n .  The p ro v en  c a n c e r s  had  
t e m p e r a tu r e  d i f f e r e n t i a l s  v a r y i n g  betw een  n i l  ( i n  t h e  f a l s e  n e g a t iv e )  
t o  4 ^ ,  w i th  an a v e ra g e  d i f f e r e n t i a l  i n  th e  abnorm al therm ogram s o f  
3^ . I n  t h e  b e n ig n  l e s i o n s ,  t h e  v a r i a t i o n  was be tw een  1 .3 ^  and 4 ° .
I n  no rm al women, I  have fo u n d  t h a t  9 2 /  o f  l e f t  b r e a s t s  a r e  -J- 
t o  1^ warmer th a n  t h e  r i g h t  b r e a s t s ;  t h i s  i s  a  d i f f u s e  warm th.
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I  have  no e x p la n a t i o n  to  o f f e r  f o r  t h i s ,  b u t  i t  r e s u l t s  i n  a 
t e m p e r a tu r e  d i f f e r e n t i a l  i n  t h e  r i g h t  b r e a s t  b e in g  even  more 
s i g n i f i c a n t .
Of t h e  405 mammograms done , t h e r e  was a f a l s e  p o s i t i v e  r a t e  
o f  5.4|?o. Two c o n s id e r e d  n e g a t i v e  a t  f i r s t  b io p s y  (T a b le  19,
C ases No. 24 and 3 l )  had r e p e a t e d  b i o p s i e s  t e n  m onths and n i n e  
m onths l a t e r ,  a t  w h ich  t im e  t h e  h i s t o l o g i c a l  r e p o r t s  c o n f irm e d  t h e  
p re s e n c e  o f  c a n c e r .
I t  i s  known t h a t  s i x  p a t i e n t s  d e v e lo p e d  c l i n i c a l  c a n c e r  
f o l lo w in g  n e g a t i v e  c l i n i c a l  e x a m in a t io n  and a n e g a t i v e  therm ogram ; 
d e t a i l s  o f  t h e s e  a r e  g iv e n  i n  T ab le  11,
F o u r  o f  t h e s e  c a n c e r s  d e v e lo p e d  w i t h in  -bjelve m onths and m ust 
be  c o n s id e r e d  f a l s e  n e g a t i v e s ,  i . e . ,  a  f a l s e  n e g a t i v e  r a t e  f o r  
c l i n i c a l  e x a m in a t io n  and th e rm o g rap h y  o f  0,11^^, The o t h e r  two 
d e v e lo p e d  i n  women who had  d e f a u l t e d  from th e  a n n u a l  f o l lo w - u p  
a p p o in tm e n t .
The p ic k  u p . r a t e  f o r  b r e a s t  c a n c e r  i n  t h e  3 ,6 8 4  women 
exam ined c l i n i c a l l y ,  and by th e rm o g rap h y , w i th  mammography by 
c o n v e n t io n a l  m ethods i n  1 0 .9 ^ ,  was two c l i n i c a l  c a n c e r s  and n i n e
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p r e - c l i n i c a l  a sym ptom atic  c a n c e r s .  ( P ic k  up f o r  p r e - c l i n i c a l  c a n c e r  
2 ,4 4  p e r  th o u s a n d ) .
I f  t h e  1020 women u n d e r  33 y e a r s  were e x c lu d e d ,  a s  i n  most 
s c r e e n i n g  program m es, t h i s  would make t h e  p ic k  up r a t e  3 .4  p e r  
th o u s a n d .
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TABLE 9 P h ase  I I
A, B io p sy  i n d i c a t e d  by c l i n i c a l  f i n d i n g s
1
C l i n i c a l  
O p in io n  j Thermogram Mammogram j1 H is to lo g y
1
I
B enign
c y s t  1 Normal Not done 1C yst -  b e n ig n
2 B enign  1 
c y s t I t  I t I I  I t
3 B enignC yst t f I t  11 I I  11
4 B enign
Mass Normal B enign  O p a c i ty F ib roadenom a
3 B enign
C yst f t 1» I I B enignc y s t
6 Benign
Cyst t t I I  I I B enignc y s t
7 Benign
C yst f f 11 I I Lipoma
8 Nodule 
? C arcinom a Normal S u s p ic io u s F ib roadenom a
9 N odule 
? C arcinom a r t B enign op. S c l e r o s i n ga d e n o s i s
10 B enign
H ass t i I I  I I C y s t i c  d i s e a s e
11 Benign
c y s t Abnorm,. Not done I n t r a c y s t i cVase* "H"-1- ca rc in o m a
12 Benign
c y s t
Abhorm,
M o t t le d
11 I t E p i t h e l i o s i s
V ase ,  H
i
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
B enign
Cyst
B enign
c y s t
B enign
c y s t
B enign
mass
B enign
mass
B enign
mass
Benignmass
Benign
Mass
Benign
mass.
Benign
mass
B enign
mass
Benign
mass
Benign
mass
Benign
Mass
Benign
mass
B enign
mass
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Abnormal V a se ,  +4-
4° ■
V ase . 4-f 
^o
V a sc , "Hi-
Abnormal 20
V ase , 
V asc , 4-4
1 .5
2°
^o
o
Abnormal 2
V asc , 44
.0
Hot done
I t  t i
11 ti
tt It
t t  t t
t t  I t
B enign
O p a c i ty
C y s t i c  D ise a s e
F i b r o c y s t i c
D ise a se
P a p i 1 lom ato s i  s
F ib roadenom a
Fibroadenom a
Fibroadenom a
E p i t h e l i o s i s
F ib roadenom a 
F ib roadenom a 
F ib roadenom a 
C y s t i c  D ise a s e  
C y s t i c  D ise a s e  
A d e n o s is
E p i t h e l i o s i s  
I C y s t i c  D is e a s e  
j C y s t i c  D ise a s e
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29 Benign
mass 2°
F i b r o c y s t i c
D ise a se E p i t h e l i o s i s
30 C l i n i c a l
C ancer Normal
S k in  t h i c k e n i n g  
o n ly
S c i r r h o u s
C arcinom a
31 C l i n i c a lC an ce r Abnormal 4^ C ancer A denocarcinom a
32 C l i n i c a lC ancer Abnormal V asc , 44 C ancer C h ro n ic  a b s c e s s
33 C l i n i c a l
C ance r .1 ” 2° C ancer A d e n o s is
34 C l i n i c a l
C an ce r " " 2°
C a l c i f i e d  
f ib ro ad e n o m a  
and 5 mm 
fo c u s  o f  
c a n c e r
Confirm ed 
X -ra y  r e p o r t
1
X 8 , 9 ,  10 T hese  women had  k n o t t y  b r e a s t s  w i th  a  dom inant mass
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TABLE 10 P h a se  I I
B. B io p sy  i n d i c a t e d  by Thermogram a n d /o r  Mammogram
C l i n i c a l
O p in io n Thermogram Mammogram H i s to lo g y
1 G e n e r a l ly
k n o t t y Abnormal 3° 0 P o s i t i v e  a r e a C y s t i cD is e a s e
2 G e n e r a l ly  
k n o t t y V asc .  ++ 2° C 11
3 G e n e r a l lyk n o t t y 2° C N e g a t iv e
4 G e n e r a l ly
k n o t t y 2 .5 °  C C y s t i cD is e a s e
5 G e n e r a l ly
k n o t t y 3°  C C arcinom a
6 G e n e r a l ly
k n o t t y 4° C C arcinom a
7 G e n e r a l lyk n o t t y M o t t le d  3 .5 ° A d e n o s is
8 G e n e r a l ly
k n o t t y 4° E p i t h e l i o s i s
9 Normal Abnormal 
T a s c ,  -t-4
> 4  h o t  s p o t
D e f a u l t e d 4 /12  l a t e r  c a rc in o m a
10 Normal Abnormal 2^ C P o s i t i v e  a r e a Carcinom a
11 11 " V asc , 44 f t  I I I t
12 11 3° C I t  t t iI t  ;j
13 I t 2 . 5° c I I  f t I I  i
14 " 2 .5 °  C I t  I t I t
15 I I 3 .5 °  0 ,8 p ic u la te d  op. I t
-78-
16 Normal Abnormal 4 C
17 " " 3° C
18 " " Vasc, 4-4
19 « « 1,5° c
20 " ” Vasc. 44
21 ” " Vasc. 44
22 " " 4°  c
23 " " 2.5° C
24 " " 3.5° C
25 ” AbnormalMottled 2° C
26 ” AbnormalMottled 3° C
27 " Abnormal
M o tt le d  1 .5 °
Positive area Epitheliosis
Cystic disease
Epitheliosis
Sclerosing
adenosis
rH  g
I I
t3 œ S §ÜëaoO  -H  , a  P4id H iH U
833 & sa&*fl) 1-5 CM
3 » :gO -P  iH 05
ah-g ."B JSo Oj ÏÏ ° ^M 0) tu O  (S
•p 0 fflra o M  Pitd sJrH  -H  (U 01
S3 03 +? ,0
• l>3"g gi O, fl
0 o "S ® o
a # a 3 2 ü
8 8 8# 
iSgia
Æ  CM 
M M
W  Eh  CM rH +>
rH  X Î O  -rH O
-P m o Ü
I I
(U t 3  45 p - P  W) r r ,
^ L a te n t  p e r io d  -  t im e  i n t e r v a l  betw een 
n e g a t iv e  thermogram and o c c u rre n c e  o f  
sympton^. A l l  therm ogram s have been  
rev iew ed . I n  th e  c a se  o f  Mrs. D . S . ,  
(No.  5)9 w i th  c o n s id e r a b ly  more 
e x p e r ie n c e  now, !  would c o n s id e r  th e  
thermogram s u f f i c i e n t l y  s u s p ic io u s  to  
w a r r a n t  mammography.
A l l  s i x  p a t i e n t s  c o n s u l te d  t h e i r  f a m i ly  
d o c to r s  when symptoms deve loped . They 
were r e f e r r e d  to  th e  n e a r e s t  G enera l 
H o s p i t a l  and u n f o r t u n a t e l y ,  I  d id  n o t  
have th e  o p p o r tu n i ty  to  retherm ogram  
them.
As a r e s u l t  o f  good l i a i s o n  w ith  
c o l l e a g u e s  th ro u g h o u t  th e  r e g io n ,  I  
o b ta in e d  d e t a i l s  o f  a l l  th e  c a s e s .
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RESULTS Phase I I I
Table No. 12
Follow up of Phase II in Phase III
Total number offered appointments January to July, 1970 1137
Number attended 1017
Referred to Royal Marsden Hospital as now living in London area 3
Killed in car accident 1
Died - carcinoma ovarycarcinoma large bowel 11
+Left district, mainly gone abroad 22
True defaulters 92
Of the defaulters
Positive family history 48
Previous breast pathology(biopsy for benign condition) 31
^Previous suspicious findings on thermogram and/or mammogram 13
+Four of these women have attended recently; they requested 
appointments while in the district again to visit relatives.
^One of these women, who had a suspicious thermogram but a 
negative mammogram, had a radical mastectomy performed twenty-six 
months after the screening date. The cancer was limited to the
-8 0 -
b r e a s t *
Of t h e  1017  woBiem im  P h a s e  1 1 1 , 243  g a v e  a  f a m i l y  
h i s t o r y  o f  b r e a s t  c a n ic e r ,  a s  d e t a i l e d  im  T a b l e  13#
—81—
TABLE 13
Details of Family History of Breast Cancer _____________ in Phase III_____________ ____
(Total number with family history 245;
NumberinGroup Sister Mother
Maternal
Aunt Grand­mother GreatAunt Cousin
44 1
8 1 1
3 1 1
1 1 1 1
1 1 1 1 1 1
2 2
1 2 1
1 3 1 1 1 1
62 1
9 1 1
7 1 1
2 1 1 1
2 1 1
1 1 2
1 1 1 6
46 1
7 2
4 1 1
1 1 1 1
1 2 1
40 1
1L j 1 1
TABLE 14
—82-
Marital Status and Parity Total No. 1017
Unmarried and nulliparous 53 5.2#I para 1 2 0.2#
Married and nulliparous 129 12.7#If para 1 240 23.6#I II 2 372 36.6#I ” 3 or over 221 21.7#
TABLE 15
Menstrual Status Total fîo. 1017
Post menopausal 304 29.8#
Menopause artificial after aged 40 88 8.6#
Bilateral oopherectomy before age 40 16 1.5#
Menopausal 81 7.9#
Menopause after age 50 74 7.2#
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TABLE 16
Incidence of previous benign breast condition in 1017
A. History of benign condition 192
1. Biopsy before initial screening 126
2. Biopsy during Phase II 22
3. Abscess incised 39
4. Nipple discharge 5
B. Findings in Phase II 440
1. Uniformly knotty on palpation thermogram negative 207
2. Uniformly knotty on palpation thermogram suspicious, memmogram negative 89
3. Uniformly knotty on palpation, 
thermogram suspicious, mammogram fibrocystic disease 144
Some patients occur in groups A. & B,
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TABLE 17
Follow up during Phase III of women in Phase II with abnormal thermograms and suspicious mammograms (Repeat X-ray examination by Senograph)
Total number of women 56
Lost to follow up
Left district "Frightened to come" Lost
Senogram, abnormal but negative for malignancy
Fibrocystic disease 8Duct ectasia 2Benign calcification 6Resolving haematoma (observedover 18/12) 1Benign opacity, now palpable & biopsied 3
D.H. Histology - Simple cystP.B. - Cystic disease
J.C. - Severe adenosis
20
Senogram negative 20
Senogram progressive lesion no palpable lesion
Biopsy reports
11
F.H. Bilateral carcinoma (Right negative therm)E.W. Cystic diseaseE.P. Bilateral carcinomaA.L. Sclerosing adenosisA.H. EpitheliosisL.McL. Fat necrosisA.P. AdenosisD.S. Intraduct pappillomatosisM.B. CarcinomaA.B. Lobular in-situ carcinomaJ.B. Adenosis
J.S. Remains suspicious but not progressive
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TABLE 18
Phase III
Total number of women examined 1017
Suspicious thermograms 250
Suspicious thermograms associatedwith clinical or senographicfeatures of malignancy 27
"False positive" thermograms 223
ABNORMAL SENOGRAMS 434
Senograms, positive formalignancy - for biopsy(ref. Tables 19 & 20) 39
Senograms, with suspiciousfeatures - for early follow up 87
Doubtful calcification 32Unilateral increase invascularity 27Asymmetrical duct pattern 11Vague opacity 17
Senogram, abnormal, but negativefor malignancy 501
Fibrocystic disease 165Duct ectasia 46Multiple cysts 9Fibroadenoma 1Fibroadenoma (calcifying) 6Cyst 3Benign calcification 71
Senograms, uniformly dense withno contrast, no report issued 7
With reference to Table 7, no breasts were considered to be too small for senography, in contrast to mammography using conventional equipment, No young patients were seen in Phase III,
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TABLE 19
Phase III
A. Biopsy indicated by clinical findings
ClinicalOpinion Thermogram Mammogram Histology
w.w.
1.
May 69 Normal L, Vase, ++ upper outer Fibrocysticdisease
Feb 70 Nodule L. probably carcinoma L,upper outer Fibrocystic disease with punctate calcification L,
Normaltissue
8.L.2. Dec, 68 Normal Jan 70 Cyst L. NegativeNegative Not done Fibrocystic disease with dominant cyst L,
Cysticdisease
J.J.3. May 68 Normal May 69 Normal Apr 70 Cystic mass R,
Negative Negative Vase. ++ R.
Not done Not done 
Cyst 34 X 38 mm. vague margin one point
Cysticdiseasewithlobularin situcarcinoma
K.F.4. Generally knotty esp, R; blood­stained discharge R. Cytology - negative
Vase, +4- S, Bilateralductectasia
Ducthyperplasia
A.L.
5. Nodule R,probably carcinoma Vase, ++ R,
»
PunctatecalcificationR.
Cysticdisease
D.K.
6 .
B.P.
7.
B.P.8 .
J.H.
9,
K.E.
10 .
Nodule L; sero sanguineous discharge L. Cytology - neg.
Apr 69 Nov 69 Mar 70
Generally No change Knotty with dominant mass L.? fibro­adenoma
Cyst L.
Mar 69 Knottygenerally
Oct 69 No change
Jan 70 Generally knotty, dominant nodule R. areola
June 69 Normal
Jan 70 Nodule L«
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Very vascular
L.L.L.
L. 1 areola
L. uppeg outer 1 Very vase, pattgrn
Veryvascularpatternsymmetrical
R. 1,5 in avasc. pattern
R, No change L. Increased vascularity
Negative
Dense adenosis Dense adenosis Adenosis with lobulated opacity in L,
L. Cyst 
25 X 10 mm
Not done
Bilateral duct ectasia
Bilateral duct ectasia with opacity R - ? neoplasm
R, Negative L, Vague opacity R. Negative L. Punctate calcification
Intra-ductpapilloma^
Fibroadenoma
Cyst
Cystic
L. Lobular in situ carcinoma
M.W.
1 1 .
E.I.
12.
V.B,
13.
June 69 Normal
Sept 69 Normal
Apr 70 Normal
Nov. 70
Jan 70
Discharge serous, bilateral. Cytology R no cells L: Manyappearing cells
Possiblecyst inlarge
pendulousleftbreast
Feb 70 No cnange
May 68 Knotty Jan. 70 R. Nodule probably carcinoma L. knotty
—88—
Mottled pattern L. 3°
R. 2.5
Mottled pattern 
R. 2.5° areola L. upper outer 1.5* No change
Negative
L. 1,5
Normal R, Vase, ++
L, areola 2*
Not done
L. increased vascularity
No change
No change
Not done
Cyst L, withincreasedvase.
Not done R, carcinoma
L. suspicious calcification
L. Severe 
papillomatosis
Cystic
disease
R. Adeno­carcinoma L. Cystic disease
J.C.
14. May 69 Normal
Feb 70 NoduleL, breast
Dec 70 Nodule R.
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L. slightly more vascular
Bilateral vase. ++
L. 2^
Very vase.
L, vague opacity
L. opacityprobablyfibroadenomabut alsominimalpunctatecalcification
R, Cyst with fuzzy margin Could possibly be malignant.
Fibroadenomawithextensive intra-duct 
papillomatosis and gross adenosis in all sections
Grosspapillomatosis and adenosis. Very active breasts but no evidence of frankmalignancy.
One further patient, with a cyst, had the cyst aspirated. The cyst 
was filled with air and the breast re-X-rayed to exclude an 
intracystic lesion. The aspirated fluid was examined cytologically 
and no malignant cells found.
(plates XXll to XXV.)
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TABLE 20
Phase III
B. Biopsy indicated by Thermogram and/or Senogram
ClinicalOpinion Thermogram Mammogram Histology
M.B.1.
A.P,
2 .
C.G.
3.
M.M.
4.
L. T.
5.
June 69 Knottygenerally
Oct 69 No change
May 70 Knotty
Vase, pattern L. 4
Feb 69 Normal
July 69 Normal 
Mar 70 Normal
July 70 Normal
Oct. 69 Normal
Jan 70 Normal
Apr 69 Normal 
May 70 Normal
No change
R. Vase. ++ L. 1°
L. 2.5
TL. 2 vase. ++ 
L. 2^ vase. ++
Bilateral localised punctate calcification.. suspicious
No change
Increase in calcification in R.
L. increased vase.No change
L. Punctate calcification
R.carcinoma
Mottled
L. 5°
L. 2"
L. 2° vase. 
+++
Normal
Suspicious right upper inner and left upper outer
L. increased vase. Group of suspicious calcification
L. Twocalcification
Increase in group of calcification
Not done
Right & leftmultifocalcalcificationsuggesting
carcinoma
Adenosis +++
Normal tissue (biopsy incl. calcification)
Carcinoma
Bilateralcarcinoma
J.T.
6.
D.S.7.
J.D,
8 .
F.H,
9.
D.M,
10.
Oct 69
Feb 70
Generallyknotty
Increase in knottiness in L.
July 69 Knotty
Oct 69 Knotty
Jan 70 Knottydischarge L. nipple Cytology - negative
Feb 69 Very knotty
Sept 69 No change
Jan 70 No change
July 69 Normal
Nov. 69 Normal 
Mar 70 Normal
Jan 70 Knottygenerally
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L. vase. ++ with 3°
No change
Very vase, pattern - no opinion
L. Susp. areolar area
L. Susp. due to asymmetry vascularity
Negative
L. slightly more vase.
Lg Vase. 4-4-
L. Vase. 4- 4-
No change
L. Vase. 4-4-  with 2°
Very vascular pattern, no opinion
Normal
active breasts
L. vase. 4- 4-  Very dense breast tissue
R. ill-defined opacity, probably not significant
Normal
L. Group of calcification rounded but vaguely suspect
Not done 
Not done
L. Punctate 
calcification suggesting carcinoma
L. — N.A.D.R. - Minimal calcification
No change
L. Punctate calcification
R. Increase inpunctatecalcification
Fibrocystic disease with punctate calcification I
L. Extreme epitheliosis
Intra-ductpapillomatosis
Minute
scirrhous
L. Carcinoma
R. Carcinoma
L. Carcinoma
L.C
11.
C.M,
1 2.
L.McL13.
E.T.
14.
D.T.
15.
Oct 69 Normal 
Feb 70 Normal
Jan 69 Normal 
Jan 70 Normal
Sept 69 Normal
Mar 70 Normal
Apr 69 Normal
May 70 Normal
Oct 68 Normal 
Apr 70 Knotty
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L. Vase. -H- 
No change
Normal 
L. Vase. ++
2.5°
L. 3.5
No change
Mottledpattern
Mottledpattern
Normal 
R. 2°
Not done
L. group ofsuspectcalcification
Not done
L. Suspicious calcification
L. 7 mm opacity No malignant features
Above opacity 12 mm well defined, probably benign
Not done
R.calcification suspicious of intra-duct carcinoma
Not done
Bilateraladenosis.R.suspicious
calcification
Lobular in situcarcinoma
Papillomatosis and lobular in situ
carcinoma
Fat necrosis
intra-ductcarcinoma
kdenosis
Apr 69 Knotty 
Nov 69 No change 
Feb. 70 no change
M.V
Mar 69 Normal 
Apr 70 Normal
M.P
L.S18. Nov 69 Knotty L
Feb 70 No change
H.F Dec. 69 Knotty
Feb 70 No change
July 70 No change
C.G2 0 . Mar 68 NormalApr 69 Normal
July 70 Normal
—9 2—
R. 5.5°
I.S.Q.
R. 2° and more vascular
Normal
Normal
Normal 
L. Vase. +
L. Vase. + 
L. Vase. ++
L« Vase.  +++
2*
Normal 
Normal 
L. Vase. +++
Normal 
Not done
R. Vase. ++ 111 defined opacity
Not done 
R.
suspicioussuggestingintra-ductcarcinoma
Not done
L. increased vascularity with cyst, appears benign
Not done
L. Vase. ++ and two 
calcification
L, Increase in 
calcification
Not done
Not done
L. Prominent duct pattern and punctate calcification
Adenosis
Extensivesclerosingadenosis
Cysticdisease
Papillomatosisand
sclerosingadenosis
Adenosis and lobular in situ carcinoma
A.B.
2 1 .
R.S.
22.
E.P.
25.
U.B.24.
July 68 Cysticgenerally
Sept. 68 No change 
Jan. 69 No change
Mar 70 No change
Nov 69 Knotty
May 70 No change
Oct 69 Normal
Dec 69 Normal
Feb 69 L.Noduleinknottybreasts
Apr 70 Knotty
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R. 2 .5'
Normal
Normal
L, Vase. +++
R. 5’
No change
Vase, 
pattern 
R. 1°
R. 5° Highly vase, pattern
L. increased vascularity
Bilateralgreatvascularity
Fibrocystic disease with vague opacity in R.
Not done
Fibrocysticdisease
L.calcificationintra-ductcarcinoma
Very dense fibrocystic disease Fibrocystic disease with suspicious calcification in left
Bilateralminimalcalcification
R. - minimalcalcificationL. - group ofcalcificationsuggestingcarcinoma
Bilateralfibrocysticdysplasia
Bilateral multiple foci of very suspect calcification
L. lobular in situcarcinoma
L. Extreme sclerosing adenosis with very active 
cellular element
R. Lobular in situ 
carcinoma L. Intra­ductcarcinoma with early invasion
L.sclerosingadenosis
L. six foci of carcinoma R, multiple foci of several histological types
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E.M. Mar 69 Knotty Normal Not done25. Apr 70 No change Normalavascularpattern
Bilateral dense adenosis R. Minimal calcification
Sept 70 No change
(This was repeated biopsy which had for family reason
No change
on day of seen delayed
0
Increase in 
calcification Sclerosing adenosis and lobular in situcarcinoma
A.A.26. Mar 69 Normal Mottledpattern Not done
Apr 70 Normal L. Vase. ++ and 3° L. increased vascularity
July 71 Normal L. 4° I11-defined opacity Carcinoma
J . D,
27. Mar 69 Normal Mottledpattern Not done
May 70 Normal Very vascular pattern - no opinion
L. area ofcalcificationsuggestingcarcinomaR. small groupsuspect
calcification
Bilateralcarcinoma
M.M.28. Oct 69 Knotty L. Vase. ++ and 2 Not done (too small)
Feb 70 No change L. Vase. ++ and 4° L. punctate calcification Carcinoma
C.H.
29.
May 69 
Nov 69
Normal 
History of discharge R. nipple Nilobtained No change
Negativeavascularpattern
R. vase. ++
Not done (too small)
Feb 70 No change R. Vase. ++ R. Opacity 20 X 26 mm ill defined
R. No frank carcinoma but very
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one point activeadenosis withmitoticfiguresWatchcarefully
E.A.50. June 69 Normal R. 4° Group highlysuspiciouscalcification
Epitheliosis
Mar 70 Normal R. & L. much more vascular and abnormal compared to June 69
Bilateralhighlysuspiciouscalcification
Bilateral carcinoma
E.T.51. Oct 69 Knotty R^ Vase. + Not done
Jan 70 No change No change Vague opacity 
R. R.considerableadenosis
D.S.52. May 69 Normal Negative - avascular Not done
June 70 Nonnal R - vascular patternL. - avascular
L. group ofhighlysuspiciouspunctatecalcification
Intra-duct papillomatosis very extensive. In one section is an area suspicions but 
not conclusive of malignancy
J.F.
55.
R, Normal R. 5°R. upper outer
R, Minimalpunctatecalcification
Carcinoma R,
(This was a biopsy in left breast) done in a pati(nt with a cliniLcal carcinoma
J.R.54.
June70 L. normal Suspicious round areola - vase, ++
Suspicious 
calcification in dense area
Papillaryadenocarcinoma
(This was a biopsy in right breast; done in a pati 
, . .  .
ent with a clinj.cal carcinoma
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Phase III Biopsies
D uring  P h ase  I I I ,  f i f t y  p a t i e n t s  had b r e a s t  b i o p s i e s  done , 
f o r t y  e i g h t  o f  t h e s e  i n  o u r  own U n i t ,  Two w ere p e rfo rm e d  by 
su rg e o n s  i n  h o s p i t a l s  t e n  m i le s  and tw e n ty - tw o  m i le s  away; t h e  
specim ens were s e n t  t o  me f o r  X -ray  and p r e p a r a t i o n  f o r  h i s t o l o g y .
The b io p s y  m a t e r i a l  u n f ix e d  and w rapped i n  s a l i n e  swabs and p o ly th e n e ,  
was conveyed  by t a x i .
As i n  P h a se  I I ,  t h e r e  w ere  two g ro u p s ;
A. B io p sy  i n d i c a t e d  by c l i n i c a l  f i n d i n g s  (T a b le  19)
B, B iop sy  i n d i c a t e d  by th e rm o g rap h y  a n d /o r  s e n o g ra p h y ,  
i n  t h e  a b se n c e  o f  c l i n i c a l  f i n d i n g s .  (T a b le  20)
Of t h e  tw e lv e  p a t i e n t s  w i th  p a lp a b le  f i n d i n g s  i n  Group A, t h r e e  
had n e g a t i v e  therm ogram s. A l l  t h r e e  had c y s t s  ( l e s i o n s  o f  low 
'b i o l o g i c a l  a c t i v i t y ) .
T h ree  p a t i e n t s  had c a rc in o m a . A l l  had s u s p i c i o u s  therm ogram s; 
on se n o g ra p h y ,  two w ere c o n s id e r e d  to  be m a l ig n a n t  and  o n e ,su sp ic io u s  o f  
m a l ig n a n c y .
Carcinom a was s u s p e c t e d  e r r o n e o u s ly  by a l l  t h r e e  m o d a l i t i e s  i n  
two c a s e s .
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I n  Group B, t h e r e  w ere tw e n ty  f o u r  oarcinom as, c o n f irm e d  
h i s t o l o g i c a l l y ,  i n  n i n e t e e n  women. F i f t e e n  o f  t h e s e  w ere s u s p e c t e d  
on th e rm o g rap h y  b e f o r e  s e n o g ra p h y .  T h ree  were u n e q u iv o c a l l y  n e g a t i v e  
on th e rm o graph y  and one n e g a t i v e  b u t m t h  a  m o t t l e d  p a t t e r n .  Of t h e  
o t h e r  f i v e  c a rc in o m a s ,  two women w i th  b i l a t e r a l  l e s i o n s  had  h i g h ly  
v a s c u l a r  p a t t e r n s  w i th  no te m p e r a tu re  d i f f e r e n t i a l ;  t h e  t h i r d  had a 
h i g h ly  v a s c u l a r  p a t t e r n  and a u n i l a t e r a l  l e s i o n .
I f  t h e s e  women had been  s c r e e n e d  by th e  r o u t i n e  o f  P hase  I I ,  a t  
l e a s t  t h r e e  o f  t h e  c a n c e r s  would have been  m is se d ,  a s  mammography was 
n o t  done i n  women w i th  n e g a t i v e  therm ogram s and no c l i n i c a l  f i n d i n g s .
D uring  a  f o l lo w - u p  t im e ,  v a r y in g  be tw een  e le v e n  and s e v e n te e n  
m on ths , one c a n c e r  i s  known to  have  been d ia g n o s e d  i n  a  woman w i t h  no 
e v id e n c e  o f  c a n c e r  a t  t h e  t im e  o f  s c r e e n in g .  The p a t i e n t  f e l t  a  
lump and c o n s u l t e d  h e r  f a m i ly  d o c to r .  The d e t a i l s  a r e  a s  f o l lo w s ;
Mrs, E ,S , aged  f o r t y  f i v e  y e a r s .
M a r r ie d  a t  tw e n ty  two y e a r s ,  two c h i l d r e n  aged tw e n ty  one and  s e v e n te e n ,  
t h e  m o th e r  b e in g  aged  tw e n ty  f o u r  when f i r s t  c h i l d  b o r n .
Two y e a r s  p o s t -m e n o p a u s a l .
F am ily  H i s to r y :  P a t e r n a l  a u n t ,  m astectom y aged s i x t y ,
d ie d  aged s i x t y  one y e a r s .
13.5.69
C l i n i c a l  e x a m in a t io n ;  M od era te  s i z e d  b r e a s t s
no a b n o rm a l i ty
1 0 , 6 , 7 0
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T herm ography n e g a t i v e
C l i n i c a l  e x a m in a t io n :  G e n e r a l ly  m i l d l y  n o d u l a r ,  no dom inant
m ass.
T herm ography L, S u s p ic io u s  2 and  more v a s c u l a r .  
Q u i te  d i f f e r e n t  from May 1969
S en og raphy  Dense f i b r o c y s t i c  d i s e a s e
F o r  r e c a l l  i n  s i x  m onths i n  v iew  o f  therm ogram
November 1970
T re a tm e n t ;
H is to lo g y ;
C o n s u l te d  f a m i ly  d o c to r  b e c a u se  o f  s m a l l  n o d u l e . i n  
r i g h t  b r e a s t  and r e f e r r e d  to  a s u rg e o n .
H is  r e p o r t  i s  a s  f o l lo w s ;
Hard tum our i n  r i g h t  b r e a s t  a t  j u n c t i o n  o f  u p p e r  
o u t e r  q u a d ra n t  and  a x i l l a r y  t a i l .  I t  i s  f r e e  o f  
s k i n  and deep  f a s c i a .  T here  i s  one p a lp a b l e  node 
on m e d ia l  w a l l  o f  t h e  a x i l l a .
E x ten d ed  s im p le  r i g h t  m astec tom y
A denocarc inom a. No in v o lv e m e n t  o f  lymph n o d e s .
The senogram  o f  Ju n e  1970 has  been  rev ie w ed  and  even  w i th  h in d  
s i g h t ,  I  would n o t  change  t h e  r e p o r t .  As to  th e  therm ogram , I  wonder 
i f  sh e  may have a n o th e r  l e s i o n  i n  th e  l e f t  b r e a s t .  U n f o r t u n a t e l y ,  i t  
w i l l  n o t  be known i f  t h i s  was a  f a l s e  n e g a t i v e  therm ogram  and X -ra y  r e p o r t ,  
o r  i f  t h i s  was a v e r y  r a p i d l y  g row ing  tum our. T h e re  i s  a  p o s s i b i l i t y  
t h a t  t h e  s i t e  o f  t h e  tum our was i n a d e q u a t e l y  v iew ed  on X -ray ;  a l s o
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t h e r e  was l i t t l e  o r  no c o n t r a s t  i n  t h e  dense  f i b r o c y s t i c  b r e a s t .
D uring  P h ase  I I I ,  t h e  p ic k  up r a t e  i n  a  h ig h ly  s e l e c t e d  g ro up  o f  
1017 W ell Women exam ined c l i n i c a l l y ,  by  th e rm o g rap h y  and s e n o g ra p h y ,  
was 2 1 ,6  women w i th  b r e a s t  c a n c e r  p e r  1000 W ell Women exam ined .
As f i v e  women had  s im u l t a n e o u s ly  b i l a t e r a l  c a n c e r s ,  t h i s  i s  a  p i c k  up 
r a t e  o f  2 6 ,5  tum ours  p e r  1000 W ell Women exam ined, (T h ere  were a l s o  
two asy m ptom atic  c a n c e r s  found  i n  two women w i th  c l i n i c a l  c a n c e r  i n  
t h e  o t h e r  b r e a s t ;  r e f .  T a b le  20, Gases Nos. 33 and 34.)
Of t h e  1017 senogram s don e , t h e r e  was a  f a l s e  p o s i t i v e  r a t e  o f
1 .8 ^ .
T h e re  was a  f a l s e  n e g a t i v e  r a t e  o f  0.1^ ( a f t e r  a  f o l lo w  up period 
o f  be tw een  e le v e n  and s e v e n te e n  m o n th s ) .
A l l  th e  a sym ptom atic  c a n c e r s  found  by th e rm o g rap h y  a n d /o r  
se n o g rap h y  w ere l i m i t e d  to  t h e  b r e a s t .
Of th e  t h i r t y - e i g h t  a sy m p to m atic  c a n c e r s  i n  P h a se  I I  and 
P h a se  I I I ,  e i g h t  were l o b u l a r  i n  s i t u  c a n c e r .
- 1 0 0 -
T hese  t h i r t y - e i g h t  c a n c e r s  o c c u r r e d  i n  t h i r t y  women; s i x  
women had s im u l ta n e o u s  b i l a t e r a l  l e s i o n s .  The o t h e r  two w ere 
s u b s e q u e n t ly  c o n t r a l a t e r a l  as  f o l l o w s ; -
M rs, J ,  B, ( T a b le  10, C ase No. 9) p r e s e n t e d  a s  a W ell Woman who had 
had  a  r a d i c a l  m astec to m y  two y e a r s  p r e v i o u s l y  and  was foun d  to  have  a 
c o n t r a l a t e r a l  a sy m p to m atic  l e s i o n .
M rs. J.W . ( T a b le  10, C ase  No. 15, and  T a b le  23) had  a  l e f t  
m as tec tom y  i n  O c to b e r  1969 d u r in g  P h ase  I I ,  A c o n t r a l a t e r a l  l e s i o n  
was s u s p e c t e d  on th e rm o g rap h y  and se n o g ra p h y  i n  J u n e  1970, By 
J a n u a r y  1971, t h e  m i c r o c a l c i f i c a t i o n  had  i n c r e a s e d  on se n o g ra p h y  and 
b io p s y  c o n f irm e d  an i n t r a d u c t  c a rc in o m a .
Nip p l e  D isc h a rg e
S e v e n te e n  W ell Women w ere  fou nd  to  have n i p p l e  d i s c h a r g e ,  b i l a t e r a l  
i n  s i x  c a s e s .  None o f  them was t a k i n g  d ru g s  o f  t h e  P h e n o t h ia z i n e  
g ro u p .  The r e s u l t s  o f  c y t o l o g i c a l  e x a m in a t io n  o f  t h i s  d i s c h a r g e  
a r e  shown i n  T a b le  21.
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TABLE 21
Nipple Discharge examined cytologically
Cytology Reports 23
Debris only 5
No abnormal cells 12
Histocytes and clumps of cells suggesting duct papilloma 4
Cancer cells 2
Table 22 correlates clinical findings, thermographic and 
mammographie findings and histology when appropriate, with the 
cytology. There is no constant relationship.
From work with women with clinical breast cancer, I am well aware 
that only a positive cytology report on a nipple discharge is significant. 
The finding of cancer cells is very helpful, but their absence is of no 
diagnostic value. This opinion has also been expressed by Gros (l i o )  
who found that in women with breast cancer and a nipple discharge, only 
sixty percent of the discharges showed cancer cells. The reason for this 
is that the involved duct may be blocked distal to the neoplasm, so that 
shed cancer cells do not reach the nipple in a discharge.
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A p o s i t i v e  r e p o r t ,  how ever, can be m ost h e l p f u l  a s  i l l u s t r a t e d  by 
th e  f o l l o w in g  c a s e  h i s t o r y ; -
Case h i s t o r y  o f  M rs , G.C, aged  f i f t y  s i x .
M a r r ie d  a t  t h i r t y  f o u r  y e a r s ,  one c h i ld  aged  e i g h t e e n ,  b o rn  4 y e a r s  l a t e r .  
1 5 .5 .6 9
C l i n i c a l  e x a m in a t io n ;
Therm ography L e f t  
Mammography L e f t
B r e a s t s  o f  m o d e ra te  s i z e ,  g e n e r a l l y  
k n o t t y ,  b u t  no do m inan t m ass. Wo 
e v id e n c e  o f  n i p p l e  d i s c h a r g e ,
abnorm al w i th  4° d i f f e r e n t i a l  .
a r e a  o f  p u n c ta te  c a l c i f i c a t i o n  
i n d i c a t i n g  i n t r a - d u c t  ca rc in o m a
The p a t i e n t ,  a  r a d i o g r a p h e r ,  w i f e  o f  a d o c to r ,  r e q u e s t e d  t h a t  a 
m astec tom y be done i n  th e  f i r s t  i n s t a n c e ,  r a t h e r  th a n  a b io p s y .
9 ,6 .6 9
When s k in  p r e p a r a t i o n  was b e in g  done i n  t h e a t r e ,  a  
d i s c h a r g e  o c c u r r e d  from th e  l e f t  n i p p l e ,  A specim en  
was t a k e n  f o r  e x a m in a t io n  and r e v e a l e d  many c a n c e r  c e l l s .
T h is  c a s e  o c c u r r e d  b e f o r e  we had  a c q u i r e d  t h e  se n o g ra p h  and so  
t h e  m astec tom y  specim en was n o t  X -ra y e d , I t  was t h e  know ledge o f  t h e  
c y to lo g y  r e p o r t  w hich  gave  g ro u n d s  f o r  i n s i s t i n g  t h a t  f u r t h e r  s e c t i o n s  
be c u t  when th e  p a t h o l o g i s t  i s s u e d  a n e g a t iv e  r e p o r t .  The f i n a l  r e p o r t  
showed an i n t r a - d u c t a l  c a rc in o m a .
102,a.
Plate XV.
Smear o f  n ip p le  d isch arge  (M rs.G-.C.), showing many m alignant c e l l s .
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TABLE 22
Correlation of cytology, clinical, thermographic and mammographie findings with histology when applicable
Cytology Clinical Thermogram Mammogram Histology
1. L. Cancer cells Generallyknotty L. Highlysuspicious
4°
L. Punctate calcification Intra-ductcarcinoma
2. L. Cancer cells Normal L. 2 ° L. Punctate calcification Refusedbiopsy
3. May, 70 Bilateral 
debris only
Knotty Negative Fibrocysticdisease
4. June, 70 L. debris only
Ropeyareolararea
Negative Ductectasia -
5. May, 70 Bilateral debris only
Normal Each areola warm Ductectasia
Jan. 71 I.S.Q. Normal L. areola2" L. vaguely suspicious Review 3/l2
—
6. July, 70 L. Neg. Normal Negative Fibrocysticdisease -
7. Oct. 69 R. Neg. R. Mass R. Vase. ++ Cancer Chronicabscess
8. July, 69  R. Neg. Normal Negative Normal —
9. Dec. 69 R. Neg. ; Knotty Negative Ductectasia
10, May, 70 L. Neg.
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Normal Negative
i
Fibrocysticdisease
11. Jan. 70 L. Blood stained No abnormal cells
Nodule L. Very vase. Normal but nodifferential
Intra-ductpapilloma
12. Sept. 69 Bilateral negative
Normal Negative Normal _
13. June, 70 Bilateral negative
Generallyknotty Negative Fibrocysticdisease —
14. July, 70 Bilateral negative
Normal L, areola i" Normal —
15. March, 70 L.suggestive of duct papilloma
Normal Mottledbutnegative
L. Dilated duct with 
irregularity ofoutline
Senogram;DilatedductNo filling defect
16. Feb. 70Bilateral; 
Suggestive of duct papilloma
Normal Each areola area hot; L.U.D 1°
Normal R. Intra-duct papilloma
L. Multiple papillomata
17, July, 70 L.Suggestive of duct papilloma
Oct. 70 Nodischarge
Normal
Normal
L. areola
2°
No change
DuctectasiaespeciallyL.
No change
All these women are being followed up carefully - with th of Case No, 2, who refuses to attend.*
,
e exception
- 1 0 5 -
* J u n e ,  1971 T h is  p a t i e n t  r e q u e s t e d  b io p s y .  To d a t e ,  
t h e  h i s t o l o g y  h a s  r e v e a l e d  o n ly  a  g roup  o f  m a l ig n a n t  c e l l s  i n  
a  b lo o d  v e s s e l .  F u r t h e r  s e c t i o n s  a r e  b e in g  p r e p a r e d .  As 
th e  specim en w e ig hs  5 - l b s .  1 0 -o z s ,  t h i s  w i l l  be a t im e  
consum ing p ro c e d u re .
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TABLE 2 5 .
Phase 111;- Follow-up of Doubtful Senograms.
T ota l number o f  d ou b tfu l senograms 87
Lost to fo llo w -u p
Senogram, p r o g r e s s iv e  l e s i o n ,  but no 
p a lp a b le  l e s i o n -  for  b iopsy
Senogram, in c r e a s e  i n  pun ctate  c a l c i f i c a t i o n
Biopsy re p o r ts :
J.W. In tra d u ct  carcinoma ( J a n .71)
M.M. In tra d u ct  carcinoma (Ap»71)
J .A . In tra d u ct  carcinoma ( Mar.71)D.B. In tra d u ct  carcinoma (Mar.7 1 )
J .A . P a p i l lo m a to s is  > ). (Mar.71)J.H . P a p i l lo m a to s is  (Feb.71)
Senogram, in c r e a s e  in  d o u b tfu l  
o p a c ity
Biopsy rep o r t:
J .B .  C y s t ic  d is e a s e  ( A p . 7 D
Senogram, (d o u b tfu l c a l c i f i c a t i o n ) ,c a l c i f i c a t i o n  now o b v io u s ly  
ben ign
C a l c i f i c a t i o n  unchanged
Senogram, (vague o p a c i t y ) ,  now con sid ered  
to  be normal-now con sid ered  f ib r o c y s t i c  
d is e a s e
11
5
Senogram, (asym m etrical duct p a t t e r n ) ,n o  change 9
Senogram, ( u n i l a t e r a l  in cr ea se d  v a s c u l a r i t y ) ,  
-unchanged-now con sid ered  normal 
-now con sid ered  f i b r o c y s t i c  
d is e a s e
11
10
98
10
—1 0 ^ —
One p a t i e n t ,  w i th  a s u s p i c i o u s  therm ogram , h u t  n e g a t i v e  
c l i n i c a l  e x a m in a t io n  and senogram  i n  J u n e ,  1970, was r e c a l l e d  i n  
J a n u a r y ,  1971. On t h i s  o c c a s io n ,  th e  senogram  r e v e a l e d  a  vague 
o p a c i t y  w i th  h i g h l y  s u s p i c i o u s  c a l c i f i c a t i o n .  B io p sy  has  been  
c a r r i e d  o u t  and t h e  h i s t o l o g y  showed a  v e r y  m in u te  f o c u s  o f  
c a rc in o m a .
D u rin g  1971, an a t t e m p t  h a s  been  made to  c a r r y  o u t  t h e  a n n u a l  
r e v ie w  o f  t h o s e  women, l a s t  re v ie w e d  d u r in g  t h e  c o r r e s p o n d in g  
m onths o f  1970, A p p o in tm en ts  a r e  on a v e ra g e  s i x  weeks o v e r  th e  
y e a r  a s  a  r e s u l t  o f  t h e  c u m u la t iv e  e f f e c t  o f  a  l o c a l  bus s t r i k e ,  
th e  n a t i o n a l  e l e c t r i c i t y  s t r i k e  (when t h e r e  was a v o l t a g e  d rop  o f  
such  d e g re e  t h a t  th e  s e n o g ra p h  and th e r m o v is io n  w ere  a f f e c t e d )  and 
t h e  p o s t a l  s t r i k e .
T h ree  p a t i e n t s ,  a l l  c o n s id e r e d  w i t h in  no rm al l i m i t s  on c l i n i c a l  
e x a m in a t io n ,  th e rm o g rap h y  and se n o g rap h y  d u r in g  A p r i l ,  1970, now 
a w a i t  b io p s y .  When seen  f o r  r o u t i n e  a n n u a l  rev ie w  i n  l a t e  May, 
e a r l y  J u n e ,  1971, th e y  have no p a lp a b le  l e s i o n s  b u t  abnorm al 
therm ogram s and h i g h l y  s u s p i c i o u s  p u n c t a t e  c a l c i f i c a t i o n  on senogram . 
S ix  h u n d red  and one have been  p a s s e d  as  w i t h in  no rm al l i m i t s  a t  t h e  
seco n d  a n n u a l  s c r e e n i n g .
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T h e r e  f o l l o w s  a  s e r i e s  o f  r e p r e s e n t a t i v e  mammograms 
I t  s h o u l d  be  n o t e d  t h a t  t h e  d e t a i l s  o f  mammograms do n o t  
r e p r o d u c e  w e l l ,  i n  p r i n t s ,  e s p e c i a l l y  m i c r o c a l c i f i c a t i o n  
fo u n d  when s c r e e n i n g  t h e  f i l m s  w i t h  a  b a n d  l e n s *
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109,g.
Plate XX.
« S
Normal senogram, p a t ie n t  aged 39 years,
109,h.
Plate XXI.
Normal senogram, p a t ie n t  aged 61 y e a r s .  This shows the  
replacem ent o f  g landu lar  t i s s u e  b y - fa t  w ith  in c r e a se d  
prominence o f  the tr a b e c u la e .  T his g iv e s  good c o n tr a s t  for  a m alignant o p a c i t y .
1 0 9 , i .  
OPACITIES
Plate XXll.
f -
O pacity -  b en ig n , Thia p la t e  shows a w e l l  d e f in e d  o p a c ity  
due to  a fibroadenoma. P a t ie n t  aged 36 y e a r s .
109, i .
Plate XXlll.
O pacity - b en ign . This p la t e  shows the w e l l  d e f in e d  o p a c i t i e s  
o f  m u lt ip le  c y s t s .  P a t ie n t  aged 4I y e a r s .
losVk.
Plate XXIV.
This is a senogram of the same breast as plate XXlll. It 
was taken immediately following aspiration of the cysts which 
were then inflated with an equal volume of air. Note the clear, 
well defined inner cyst walls with no evidence of an intra-cystic 
lesion. The cytology report on the aspirated fluid was negative.
109,1.
Plate XXV.
This is a senogram of the same breast as plates XXlll and XXIV, 
taken six months after aspiration of the cysts. There has been 
no recurrence.
109,%.
Plate XXVI.
Opacity- malignant, patient aged 57 years. This cancer, with 
spiculated outline,in a very large,fat and pendulous breast was 
not palpable. The senogram demonstrates fine calcification in the 
tumour (not seen in the print);also greatly increased vascularity 
compared to the contra lateral breast.
109,n.
Plate XXVll.
?
4
This is aslice of the mastectomy specimen of the breast shown in plate XXVI, and depicts opacities which are lymph nodes.Before stating "the nodes are not involved", it is essential to ensure that all the removed nodes are examined histologically. For this purpose, the specimen is sliced and X-rayed; then, guided by the film, the nodes are dissected and the specimen re-Xrayed. It is possible for a large node to superimpose a small node which is revealed on X-raying the remaining specimen.
1 0 9 ,0.
CALCIFICATION i n  th e  BREAST.
P l a t e  X X V lll.
T h is  c a l c i f i c a t i o n  i s  b e n ig n .  I t  i s  g r o s s ,  w e l l  s c a t t e r e d  and 
due to  o ld  s e c r e t o r y  d i s e a s e  i n  a woman, aged  61 y e a r s .
109,p.
Plate XXIX.
T h is  i s  g r o s s  c a l c i f i c a t i o n  i n  a  f ib ro ad en o m a , i n  a  woman o f  
58 y e a r s .
1 0 9 ,q,
Plate XXX.
t-
r
T h is  c a l c i f i c a t i o n  i s  f i n e ,  b i z a r r e  and l o c a l i s e d .  The d i a g n o s i s  
o f  i n t r a d u c t  ca rc in o m a  was co n firm ed  h i s t o l o g i c a l l y .
1 0 9 , r
Plate XXXI.
î
This is the sliced specimen of the breast in plate XXX. 
The microcalcification in slices one and two was the site 
of the lesion.
109,s .
Plate XXXll.
This shows two foci of microcalcificatioBis. The diagnosis of 
multifocal intraduct carcinoma was confirmed histologically#
109 , t .
Histology of breast shown in plates XXX and XXXI. 
Plate XXXlll.
Area of intraduct carcinoma, showing microcalcification, 
Plate XXXIV.
1
%
Adjacent area of marked epitheliosis with calcification in 
two ducts in centre of the field.
1 0 9 ,u
DIAGNOSTIC DIFFICULTIES.
Plate XXXV.
*
Adenosis with its multiple small opacities which may mimic or obscure a malignant lesion. Comparison of supra-inferior and lateral views and serial films at three to four months interval is helpful in these circumstances. This 45 year old woman remains negative on clinical and thermographic examination and with a similar senogram after fifteen months.
1 0 9 ,V
Plate XXXVl.
This shows the uniformly dense senogram of a 34 year old woman with very nodular breasts. It is impossible to give any opinion on such a senogram.
1 0 9 ,w.
Plate XXXVll.
This senogram of a 56 year old woman shows the irregular opacities of sclerosing adenosis, tortuous thickened ducts and gross calcification as "pearls"; vascular calcification is also present. Such a picture could obscure a small cancer and, of course, this type of breast, with a wide spectrum of dysplasia, is a high risk. Again, comparison of films is helpful.Clinical and thermographic examinations are within normal limits and a repeat senogram, after six months, is unchanged.
109,X.
Plate XXXVlll.
«
This is a worrying case of a 37 year old woman whose senogram shows considerable fine calcification in both breasts, mainly in the upper outer quadrants. Much of it is obviously benign, but there are several localised groups of punctate calcification 
of doubtful significance. She has been observed over a year now without any change. It is unusual to find so much calcification in this age group.
- 1 0 ^ »
Case h i s t o r y , i l l u s t r a t i v e  o f  r o u t i n e
M rs, E .P .
(Ho. 23 i n  TABLE 20)
Aged 50 y e a r s ,  m a r r i e d  a t  22 y e a r s  b u t  no f a m i ly .
F iv e  y e a r s  p o s t -m e n o p a u s a l .
2 2 .1 0 .6 9
C l i n i c a l  e x a m in a t io n ;  m o d e ra te  s i z e d  b r e a s t s ,  n o rm a l .
Therm ography: H ig h ly  v a s c u l a r  p a t t e r n ,  r i g h t  1^ warmer
th a n  l e f t .
Mammography: B i l a t e r a l  m in im al c a l c i f i c a t i o n
O p in io n ;  R epea t i n  t h r e e  m onths
1 7 .1 2 .6 9
C l i n i c a l  e x a m in a t io n ;  no change
Therm ography: H ig h ly  v a s c u l a r  p a t t e r n  w i th  3^  d i f f e r e n t i a l
on r i g h t ,  b u t  n o t  i s o l a t e d  h o t  s p o t ,
Senography : R i g h t ; -  M inim al m i c r o - c a l c i f i c a t i o n  i n  u p p e r
o u t e r  q u a d ra n t .
L e f t : -  Group o f  c a l c i f i c a t i o n s  s u g g e s t i n g  
i n t r a d u c t  c a rc in o m a .
O p in io n :  B i l a t e r a l  b io p s y  a d v is e d
(T h is  was t h e  f i r s t  p a t i e n t  f o r  whom th e  Senograph  was u se d  i n  t h i s  
s u r v e y ) ,
B i l a t e r a l  b i o p s i e s  c a r r i e d  o u t .
X -ray  o f  th e  spec im ens was p e rfo rm ed .
H is to lo g y ;  R ig h t :  L o b u la r  ca rc in o m a  i n  s i t u .
L e f t ;  I n t r a - d u c t  carc inom a
Im m e d ia te ly  a f t e r  C h r i s tm a s ,  r i g h t  s im p le  and l e f t  m o d i f ie d  r a d i c a l
m a s te c to m ie s  w ere p e rfo rm e d ,
M rs, E .P . was l a s t  s e e n  by me on 1 2 ,3 .7 1 ;  she i s  v e r y  f i t .
i
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110,b.
Plate XL. Mrs.E.P.
Senogram of Mrs.E.P.'s left breast, showing a group of microcalcifications indicative of an intraduct carcinoma.The senogram of the right breast (not shown) had a more diffuse area of microcalcification in the upper outer quadrant
110,c.
Plate XLl. Mrs.E.P*
/N
The biopsy of the left breast, showing a 0.5cm cancer
110,c .
Plate XLll. Mrs.E.P.
A
m
#
X-ray of biopsy specimen, left breast. 
Calcification was the site of tumour.
110,d
Plate XLlll. Mrs.E.P.
Histology of left breast - intraduct carcinoma with 
calcification.
110,e
Plate XLIV. Mrs.E.P.
X -ray  o f  b io p s y  spec im en , r i g h t  b r e a s t ,  show ing f i n e  
b i z a r r e  c a l c i f i c a t i o n .
110,f .
Plate XLV. M rs.E .P
H is to lo g y  o f  r i g h t  b r e a s t  -  l o b u l a r  ca rc in o m a  i n  s i t u .
Note t h a t  t h e r e  i s  no c a l c i f i c a t i o n  i n  th e  a f f e c t e d  l o b u l e .
I n  such l e s i o n s ,  th e  c a l c i f i c a t i o n  o c c u rs  i n  th e  a d j a c e n t  a r e a s  
r a t h e r  th a n  i n  th e  m a lig n a n t  l o b u l e .
- 1 1 0 -
DISCUSSION
Much is heard these days about the "dreadful toll of the roads". 
There is little public concern, however, about the wastage of life 
due to breast cancer, yet TABLE 24 shows an interesting comparison 
of death rates.
TABLE 24
Extracts from Registrar General's Reporibs
Road Fatalities (males & females)
Breast cancer (females only)
1968 1969 1970 (first andsecond quarter)
6,250
10,204
6,558
10,622
3,873
5,480
Until a way of preventing breast cancer is found or a radical 
change in the method of treatment is developed, early diagnosis would 
appear to offer the greatest hope of improving the survival of breast 
cancer patients.
In this thesis, an attempt is made to evaluate various methods 
of early diagnosis.
-Ill-
Clinical examination alone, as in Phase I, was relatively 
unproductive. As has been said (pp. l) in 65^ of patients the 
cancer has spread beyond the breast by the time it becomes palpable.
Clinical examination with thermography (Phase II) as an initial 
method of screening offers greater hope of picking up the pre-clinical 
lesion.
The accuracy of thermography in clinical cancer has been well 
documented as in TABLE 25.
TABLE 25
Percentage of clinical cancers giving positive thermographic findings
Gros ( n o ) 90^
Wallace & Dodd (ll6) 87^
Aarts (115) IZfo
Lloyd Williams (38) 94#
Ross (9) 85#
Forrest ( l l 7 ) 4 4 .4 #
Nathan (llS) 68#
1 Stark (») 80#
Series of clinical breast cancers, not in this Well Women review. The twenty percent which were thermographically negative were all scirrhous cancers.
- 1 1 2 -
In Phase II the percentage of thermograms sufficiently suspicious 
to require further investigation which revealed no conclusive evidence 
of malignancy, is similar to that reported by other workers - 
TABLE 26,
TABLE 26
False "positive" thermograms
"False Positives"
Hitchcock et al (ill) 13.5#
Jones & Draper (112) 15#
Wallace & Dodd (32) 13.2#
Samuel & Young (113) 13.8#
Hoffman (114) 7.4#
Aarts (115) 28#
Phase II 10.9#
Phase III 21.9#
The greatly increased number of abnormal thermograms in Phase III 
was due to the increase in the percentage of women with fibrocystic 
dysplasia in this highly selected group.
The greatest difficulty in interpretation occurred in the 36-45 age 
group with highly vascular patterns (TABLE 8), although the false
-113-
negative thermograms are evenly distributed through the ages 
35-63 (TABLE 11).
Because of the relatively high incidence of false positive 
thermograms, I have not considered an abnormal thermogram alone to be 
sufficient indication for biopsy, but purely as an index of suspicion 
to be followed up. At subsequent examination, nine of these women 
had clinical or senographic findings which warranted biopsy; the 
histological findings were as in TABLE 27,
TABLE 27
Histology of biopsies in women with "false positive" thermograms, subsequently associated with positive mammograms.
Total 9
Latent time in months
Carcinoma 4 691415
Epitheliosis 1 6
Fibroadenoma 1 6
Adenosis 1 10
Papillomatosis - gross 1 16
Extreme adenosis with very active cellular element
1 6
—
One f u r t h e r  p a t i e n t ,  c o n s i d e r e d  a t  t h e  t im e  t o  he  a  f a l s e  
p o s i t i v e  thermogram w i t h  n e g a t i v e  c l i n i c a l  e x a m in a t io n  and 
mammogram, d e v e lo p e d  a c l i n i c a l  c a n c e r  t w e n t y - s i x  months l a t e r ,  
h a v in g  d e f a u l t e d  from f o l l o w - u p .
W a l la c e  and Dodd ( l l 6 )  r e p o r t e d  n i n e t e e n  women, w i t h  p o s i t i v e  
thermograms b u t  n e g a t i v e  c l i n i c a l  and X - ra y  f i n d i n g s ,  and  who 
d e v e lo p e d  c a rc in o m a  w i t h i n  t h r e e  to  t w e n t y - f o u r  m o n th s .  T h i s  would 
s u g g e s t  t h a t  c o n s i d e r a b l e  b i o l o g i c a l  a c t i v i t y  i n  a  v e r y  sm a l l  l e s i o n  
can  c a u s e  an abnorm al  thermogram b e f o r e  i t  i s  a p p a r e n t  on X - ra y .
I t  i s  u n u s u a l  t o  v i s u a l i s e ,  on X - r a y , a  b r e a s t  l e s i o n  l e s s  t h a n  5 mm. 
i n  s i z e .
R e c e n t l y ,  i n  an a t t e m p t  t o  r e d u c e  t h e  p e r c e n t a g e  o f  f a l s e  
p o s i t i v e  the rm ogram s,  and on th e  a d v ic e  o f  P r o f e s s o r  G ro s ,  I  have  
been  t a k i n g  an a d d i t i o n a l  measurement  on th e rm o g rap h y .  Gros i s  o f  
t h e  o p i n io n  t h a t  a  b r e a s t  t e m p e r a t u r e  o f  1 ,5  d e g r e e s  o r  more above 
t h a t  o f  t h e  mid s te rnu m  i s  i n d i c a t i v e  o f  a  m a l i g n a n t  l e s i o n .
C o r r e l a t i n g  t h i s  measurement  w i t h  p a t i e n t  a g e ,  week o f  t h e  
m e n s t r u a l  c y c l e  i n  p r e - m e n o p a u s a l  women, o r a l  c o n t r a c e p t i v e s ,  thermogram 
p a t t e r n  and senogram , no s i g n i f i c a n t  r e l a t i o n s h i p  i n  e q u i v o c a l  
thermograms h a s  emerged a s  y e t .  I n  no rm al  the rm ogram s,  o f  a l l  t h r e e
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p a t t e r n s ,  96# have  g iv e n  a  s t e r n a l  t e m p e r a t u r e  e q u a l  t o  t h e  h i g h e s t  
b r e a s t  t e m p e r a t u r e  o r  h i g h e r .  (The a v e r a g e  o v e r  356 thermograms i s  
s t e r n a l  t e m p e r a t u r e  o f  p l u s  1^ C .)  I  p l a n  t o  c o n t i n u e  t h i s  o b s e r v a t i o n  
i n  a  g roup  o f  1000 c o n s e c u t i v e  therm ogram s.
Meanwhile ,  i t  would a p p e a r  t h a t  b e n ig n  c o n d i t i o n s ,  f o r  exam ple ,  
d y s p l a s i a s ,  can  have  a r e a s  o f  i n c r e a s e d  b i o l o g i c a l  a c t i v i t y  e q u a l  t o  
t h a t  o f  m a l i g n a n t  l e s i o n s  and i n d i s t i n q u i s h a b l e  by th e rm o g ra p h y .
When c o n s i d e r i n g  t h e  q u e s t i o n  o f  t h e  f a l s e  n e g a t i v e  thermogram,
I  have come t o  doub t  t h e  s t a t e m e n t  o f  W al lace  and Dodd t h a t  a b s o lu te  
t e m p e r a t u r e s  were  n o t  i m p o r t a n t  i n  b r e a s t  th e rm o g rap h y .
At p r e s e n t ,  t h o s e  c a n c e r s  which do n o t  g iv e  a  d i f f e r e n t i a l  
t e m p e r a t u r e  o f  1 ,5 ^  C, o r  more a r e  assumed to  be i n  a s t a t e  o f  low 
b i o l o g i c a l  a c t i v i t y  a t  t h e  t im e  o f  t h e  e x a m in a t io n ,  and  c e r t a i n l y ,  t h e  
f a c t  t h a t  s c i r r h o u s  c a n c e r s  a r e  a lm o s t  a lw ays  c o ld  on th e rm o g rap h y  
s u p p o r t s  t h i s  v iew  ( r e f ,  TABLE 2 5 ) .
I f ,  however ,  t h e  a b s o l u t e  t e m p e r a t u r e  o f  t h e  b r e a s t s  ( i . e . ,  t h e  
b r e a s t  t i s s u e  a s  d i s t i n c t  from s u r f a c e  s k i n  t e m p e r a t u r e )  i s  h i g h ,  
t h e n  t h i s  c o u ld  mask a d i f f e r e n t i a l  t e m p e r a t u r e  o v e r  a  c a n c e r  -  j u s t  
a s  a  h o t  s p o t  can  be m is s e d  when t h e r e  h a s  been  i n s u f f i c i e n t  c o o l i n g
- 1 1 6 -
o f  t h e  s k i n .
Recent  im provem ents  i n  th e rm o grap hy  equipment  make i t  p o s s i b l e  
now t o  t a k e  a b s o l u t e  t e m p e r a t u r e  m easu rem en ts .  T h is  i s  an a s p e c t  
which  must  be i n v e s t i g a t e d .
Among r e c e n t  t e c h n i c a l  ad v an c es  i n  th e r m o g r a p h ic  e q u ip m en t ,  
i s  t h e  p r o d u c t i o n  by  Aga o f  a  c o l o u r  t h e r m o v i s i o n .  Each i s o t h e r m  band 
i s  r e p r e s e n t e d  by a c o l o u r  so t h a t  t h e  t e m p e r a t u r e  r a n g e  p r o g r e s s e s  
t h r o u g h  t h e  sp e c t r u m ,  I  am i n d e b t e d  t o  Dr. N ic h o ls o n  o f  The Depar tm ent  
o f  M e d ic a l  P h y s i c s ,  W e s tm in s t e r  H o s p i t a l ,  London, f o r  a c c e s s  t o  a  c o l o u r  
t h e r m o v i s i o n .  A f t e r  a  f o r e n o o n  s p e n t  w i t h  t h i s  e q u ip m e n t ,  I  am o f  t h e
o p i n i o n  t h a t  a  c o l o u r  o s c i l l o s c o p e  w i l l  n o t  improve t h e  a c c u r a c y  o f
b r e a s t  th e rm o g rap h y .
F o r  t h e  i n e x p e r i e n c e d ,  how ever ,  c o l o u r  make make i n t e r p r e t a t i o n  
o f  thermograms e a s i e r .
To d a t e ,  I  am unaware  o f  any p u b l i s h e d  f i g u r e s  f o r  f a l s e  n e g a t i v e
thermograms i n  Well  Women. The p e r c e n t a g e  o f  f a l s e  n e g a t i v e
thermograms i n  P h a s e  I I  i s  0 , 1 1 # ,  i , e , ,  d e v e lo p ed  a  c l i n i c a l  c a n c e r  w i t h i n  
tw e lv e  months ( r e f ,  TABLE l l ) .
-117-
The a d v a n t a g e s  o f  th e rm o g rap h y  a r e : -
1, A l th o u g h  t h e  c a p i t a l  c o s t  o f  equ ipm ent  i s  h i g h ,  t h e  a c t u a l  
t e c h n i q u e  i s  i n e x p e n s i v e  t o  p e r fo rm .
2,  With e x p e r i e n c e , i t  i s  a  r e l a t i v e l y  s im p le  and q u ic k  t e s t ,  which 
can  he r e p e a t e d  a t  f r e q u e n t  i n t e r v a l s .
3 ,  T h ere  i s  no r a d i a t i o n  h a z a r d ,
4, An abnorm al  r e s u l t  r a i s e s  t h e  " i n d e x  o f  s u s p i c i o n "  i n  s u b s e q u e n t  
se n o g rap h y .
(a )  I t  i s  s p e c i a l l y  u s e f u l  i n  t h e  s m a l l  g l a n d u l a r  
b r e a s t s  which  a r e  d i f f i c u l t  t o  X -ra y ;  whose 
X - ra y s  a r e  d i f f i c u l t  to  i n t e r p r e t  b e c a u s e  o f  
l a c k  o f  c o n t r a s t ,
(b )  A thermogram i n  t h e  l a t e r a l  o b l i q u e  v iew  
g i v e s  good i n f o r m a t i o n  a b o u t  t h e  a x i l l a r y  
t a i l  which may n o t  be e a sy  t o  X -ra y  a d e q u a t e l y  
i n  t h e  s m a l l  b r e a s t  b e c a u se
( i )  i t  i s  d i f f i c u l t  t o  p r o j e c t  on 
t o  f i l m ;
( i i )  i t  c o n t a i n s  l i t t l e  f a t  and so 
t h e r e  i s  l i t t l e  c o n t r a s t ,
5, The f a c t  t h a t  e ac h  woman h a s  an i n d i v i d u a l  c h a r a c t e r i s t i c  p a t t e r n  
i s  most  u s e f u l  i n  f o l l o w - u p  th e rm o grap hy .
The d i s a d v a n t a g e s  o f  the rm og raph y  a r e ; -  
1. A l l  c a n c e r s  a r e  n o t  h o t  -  i f  o f  low g r a d e  a c t i v i t y  a t  t h e  t im e  
o f  e x a m in a t io n .  C l i n i c a l  c a n c e r s  o f  a s c i r r h o u s  n a t u r e  a r e  
a lm o s t  a lw ays  c o ld  on th e rm o g rap h y .
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2, A s m a l l  c a n c e r  i n  a  l a r g e  f a t t y  b r e a s t  may be t o o  w e l l  i n s u l a t e d  
t o  g iv e  a  " h o t  s p o t "  b u t  t h e  f a t  b r e a s t  i s  i d e a l  f o r  X - ra y ,
3, I f  t h e r e  a r e  b i l a t e r a l  c a n c e r s ,  t h e y  may g i v e  b i l a t e r a l  s i g n s  
w i t h  r e s u l t a n t  l a c k  o f  d i f f e r e n t i a l ,  and c o u ld  t h e r e f o r e  be 
c o n s i d e r e d  a s  n e g a t i v e .  I n  f o u r  women w i t h  b i l a t e r a l  a sym ptom at ic  
c a n c e r ,  t h e  thermograms were  so v a s c u l a r  t h a t  t h i s  o f  i t s e l f  
r a i s e d  my s u s p i c i o n s ,
4 ,  A l l  t h e r m o g r a p h ic  s i g n s  o f  c a n c e r  can o c c u r  i n  b e n ig n  c o n d i t i o n s ,
5, O c c a s i o n a l  a n a t o m i c a l  a b e r r a t i o n s  can cau se  f a l s e  p o s i t i v e s .
6, As y e t  , t h e  a v a i l a b l e  equipm ent  i s  n o t  i d e a l .
N e v e r t h e l e s s ,  many a u t h o r i t i e s ,  Samuel ( I I 9) ,  Lawson ( 3 4 ) ,
C o n n e l l  ( l 2 0 ) .  I s a r d  ( 1 2 l ) , Sw ear ingen  ( l 2 2 ) ,  W a l la ce  and Dodd ( I I 6) ,  
and M elander  ( l 2 3 )  c o n s i d e r  t h a t  th e rm o g rap h y  i s  a w o r th w h i l e  i n i t i a l  
method o f  s c r e e n i n g  W ell  Women, and c e r t a i n l y  t h e  p i c k  up r a t e  i n  my 
s e r i e s  would c o n f i r m  t h i s .  U s in g  c l i n i c a l  e x a m in a t io n  w i t h  the rm o grap hy  
a s  an i n i t i a l  s c r e e n i n g ,  w i t h  mammography i n  t h o s e  w i t h  abnorm al  f i n d i n g s ,  
t h e r e  was a  d e t e c t i o n  r a t e  f o r  e a r l y  b r e a s t  c a n c e r  o f  2 ,4 4  p e r  th o u s a n d  
( 3 . 4 , p e r  t h o u s a n d  i n  age  g rou p  o v e r  35 y e a r s ) .  T h i s  compares  f a v o u r a b l y  
w i t h  p i c k  up  r a t e s  by o t h e r  w o rk e rs  i n  t h i s  f i e l d  -  a s  shovm i n  
TABLE 28,
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TABLE 28
Pick up rate of cancer in Well Women by clinical examination and thermography.
Rate per thousand
Hoffman (ll4) 2.07
Hitchcock (111) 0.4
Stark 2.44
These figures are not strictly comparable as age groups differ.
With the knowledge that all breast cancers are not hot on 
thermography, it was decided to screen a number of Well Women using 
clinical examination, thermography and senography in each case. 
Gerschon-vohen (124), Isard (l2l;, Swearingen v122), Gros \125) have 
indicated that the employment of all three modalities would increase 
the accuracy rate to well over ninety percent.
In view of the cost of such a scheme in time and money, and our 
limited resources, it was decided to apply it to a high risk group 
only - a decision which the results fully justify.
In 1017 of these high risk women, the pick up rate was 21.6 
with breast cancer per thousand Well Women examined. As five women
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had s i m u l t a n e o u s l y  b i l a t e r a l  l e s i o n s ,  t h i s  i s  a  p i c k  up  r a t e  o f
26 ,5  tum ours  p e r  th o u s a n d  women. A f t e r  a f o l l o w  up p e r i o d  o f
e le v e n  t o  s e v e n t e e n  m o n ths ,  t h e r e  i s  a  f a l s e  n e g a t i v e  r a t e  o f  0 , 1 # ,
A dvan tages  o f  Mammography
1, X - ray  w i l l  show l e s i o n s  a s  s m a l l  a s  5 mm., e s p e c i a l l y  when 
a s s o c i a t e d  w i t h  c a l c i f i c a t i o n  which  i s  f r e q u e n t  i n  i n t r a - d u c t  
and s c i r r h o u s  c a r c i n o m a t a ,
2, Mammography i s  more a c c u r a t e  i n  d i f f e r e n t i a t i n g  b e n ig n  and 
m a l i g n a n t  l e s i o n s ,  a l t h o u g h  i t  i s  n o t  p o s s i b l e  t o  d i f f e r e n t i a t e  
a  ca rc in o m a  from e p i t h e l i o s i s  i f  t h e  o n ly  s i g n  i s  c a l c i f i c a t i o n ,
5 .  B e t t e r  l o c a l i s a t i o n  i s  p o s s i b l e  by X - ra y ,
4, The Senograph  g i v e s  f i l m s  o f  e x c e l l e n t  d e t a i l  and c o n t r a s t  -  f a r
s u p e r i o r  t o  t h a t  by c o n v e n t i o n a l  equ ipm en t .
L i m i t a t i o n s  o f  Mammography
1, A c e r t a i n  amount  o f  a  f a t  i s  r e q u i r e d  t o  g iv e  c o n t r a s t  and  t h e  
v e r y  dense  g l a n d u l a r  b r e a s t  can be a d i a g n o s t i c  h a z a r d ,
2, Sm all  b r e a s t s  a r e  n o t  e a s y  to  p r o j e c t  on t o  X - ray  f i l m .  With  
t h e  S en ograph ,  i t  i s  p o s s i b l e  to  X - ra y  s m a l l e r  b r e a s t s  t h a n  w i t h  
c o n v e n t i o n a l  equ ip m en t .
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3* I t  i s  n o t  p o s s i b l e  w i t h  t h e  Senograph  t o  v iew t h e  re t ro -m am m ary  
s p a c e  i n  t h e  s u p r a - i n f e r i o r  v iew ,  b e c a u s e  o f  t h e  employment o f  
c o m p re s s io n  o f  t h e  b r e a s t  be tween t h e  cone and t h e  b a s e  p l a t e .
I t  would a p p e a r  p o s s i b l e  t h a t  a  m in u te  l e s i o n  deep  i n  t h e  b r e a s t  
c o u ld  be m i s s e d  i n  t h i s  way, b u t  a  w e l l  p o s i t i o n e d  l a t e r a l  v iew 
s h o u l d  o b v i a t e  t h i s ;  i t  i s  e s s e n t i a l  t h a t  g r e a t  c a r e  i s  t a k e n  
t o  p o s i t i o n  t h e  b r e a s t  c o r r e c t l y .
F req uen cy  o f  B r e a s t  S c r e e n i n g  E x am in a t io n
B r e a s t  c a n c e r  i s  a  complex c o n d i t i o n  w i t h  a  h i g h l y  v a r i a b l e  
n a t u r a l  h i s t o r y .  I n  s p i t e  o f  work done on t h e  g ro w th  r a t e s  o f  
human tum ours  by C o l l i n s  ( 23) ,  and o f  b r e a s t  tum ours  i n  p a r t i c u l a r  
by I n g l e b y  ( l 2 6 ) ,  t h e r e  i s  l i t t l e  a g reem en t  a s  t o  t h e  optimum t im e  
i n t e r v a l  be tween e x a m in a t io n s  t o  e n s u r e  e a r l y  d i a g n o s i s .
I n  t h e  mass s c r e e n i n g  programme, w i t h  m atched  c o n t r o l s ,  o f  t h e  
H e a l t h  I n s u r a n c e  P l a n  o f  Hew Y ork ,  S t r a x  e t  a l  ( l 4 )  d i d  an a n n u a l  
r e v ie w  by c l i n i c a l  e x a m in a t io n  and mammography; Gerschon-Gohen ( l 2 7 ) ,  
Egan (128)  and B e r g e r  ( 1 2 4 ) ,  a l l  s u g g e s t  a  s i x - m o n t h l y  mammogram, 
Gerschon-Cohen  s t a t e s  t h a t  s e r i a l  f i l m s  a t  s i x - m o n t h l y  i n t e r v a l s  o f f e r  
t h e  b e s t  hope o f  d e t e c t i n g  v e r y  s m a l l  l e s i o n s ,  and t h a t  a  r e p e a t  s h o u l d  
be  done a t  a  t h r e e - m o n t h  i n t e r v a l  i f  t h e r e  i s  a d o u b t f u l  l e s i o n .
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S te v e n s  (129)  q u e s t i o n s  t h e  n e ed  t o  r e p e a t  t h e  e x a m in a t io n  a n n u a l l y  
a s  he d e t e c t e d  no c a n c e r s  a t  t h e  seco nd  s c r e e n i n g  a f t e r  one y e a r .
I n  t h i s  s u r v e y ,  t h r e e  p a t i e n t s  a w a i t  b i o p s y  a t  p r e s e n t ,  w i th  
abnorm al  thermograms and h i g h l y  s u s p i c i o u s  senogram s ,  f o u r t e e n  months 
a f t e r  f i r s t  s c r e e n i n g  d a t e  when a l l  t e s t s  were  n o rm a l .
I  v a r y  t h e  r e c a l l  t im e .  I f  a l l  f i n d i n g s  a r e  n e g a t i v e  -  on 
c l i n i c a l ,  t h e r m o g r a p h ic  and s e n o g r a p h i c  e x a m in a t io n ,  an a n n u a l  r e v ie w  
i s  s u g g e s t e d .  When o n ly  t h e  thermogram i s  d o u b t f u l ,  t h e  woman i s  
r e c a l l e d  i n  s i x  m onths ;  f o u r  a sym ptom at ic  c a n c e r s  have  been  d i a g n o s e d  
on sen o g rap h y  s i x ,  n i n e ,  f o u r t e e n  and f i f t e e n  months a f t e r  a  p o s i t i v e  
thermogram b u t  n e g a t i v e  mammogram (TABLE 2 7 ) .
When t h e  X - r a y  i s  e q u i v o c a l ,  an a p p o in tm e n t  i s  o f f e r e d  i n  t h r e e  
t o  f o u r  months t im e .  I  have  found  com par iso n  o f  s e r i a l  senograms to  
be most  u s e f u l  i n  p i c k i n g  up v e r y  s m a l l  l e s i o n s  and a l s o  i n  e x c l u d i n g  
a p r o g r e s s i v e  l e s i o n  i n  a p r e v i o u s l y  s u s p e c t  a r e a  ( r e f .  TABLE 2 3 ) .
The f a c t  t h a t  o n ly  t h r e e  p o s s i b l e  l e s i o n s  ( a s  y e t  u n c o n f i rm e d  
h i s t o l o g i c a l l y )  h ave  been  found  on a n n u a l  r ev ie w  o f  604 women, p a s s e d  
a s  n e g a t i v e  by a l l  t h r e e  m o d a l i t i e s  a  y e a r  p r e v i o u s l y ,  r a i s e s  t h e  
q u e s t i o n  o f  t h e  n e e d  f o r  a n n u a l  rev ie w  i n  women c o n s i d e r e d  t o  be 
n e g a t i v e  a t  t h e  i n i t i a l  s c r e e n i n g .
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As y e t ,  t h i s  r e v ie w  i s  i n c o m p l e t e  and i t  i s  t o o  e a r l y  t o  e x p r e s s  
an o p i n i o n  on t h i s  a s p e c t .
Some o f  my c o l l e a g u e s  have  e x p r e s s e d  co n ce rn  a t  t h e  r a d i a t i o n  t o  
which  t h e s e  women a r e  e x po sed .  One e l d e r l y  r a d i o t h e r a p i s t  a c c u s e d  
me o f  " c a u s i n g ,  n o t  d i a g n o s i n g ,  b r e a s t  c a n c e r " .  T h e i r  d o u b ts  a r e  
m a in ly  b a sed  on t h e  p a p e r  by M ackenzie  ( l 3 0 ) ,  who c i t e s  an i n c r e a s e d  
i n c i d e n c e  o f  c a rc in o m a  o f  t h e  b r e a s t  i n  women who had  r e p e a t e d  c h e s t  
X - ra y s  o v e r  c o n s i d e r a b l e  p e r i o d s  o f  t im e  w h i l e  i n  s a n a t o r i a  f o r  
t r e a t m e n t  o f  pulmonary  t u b e r c u l o s i s .  The a c c u m u la te d  i r r a d i a t i o n  was 
a s  h i g h  a s  f o u r  th o u s a n d  r o e n t g e n s  o v e r  a  f o r t y - s i x  month p e r i o d .
T h is  c a n n o t  be  compared w i t h  t h e  r a d i a t i o n  from mammography, even when 
r e p e a t e d  a t  r e g u l a r  i n t e r v a l s  -  TABLE 29.
Samuel (63)  s t a t e s  t h a t  t h e r e  i s  no e v id e n c e  w h a t s o e v e r  to  
s u g g e s t  t h a t  t h e  s m a l l  d o se s  o f  r a d i a t i o n  u s e d  i n  mammography can have 
any r e l a t i o n  t o  t h e  m a l i g n a n t  change  which  h a s  been  n o t e d  f o l l o w i n g  
r a d i a t i o n  t r e a t m e n t  ( o f  t h e  o r d e r  o f  2000 r )  u se d  many y e a r s  ago f o r  
c h r o n i c  m a s t i t i s .  I t  i s  p o s s i b l e  t h a t  when m a l ig n a n c y  o c c u r r e d  i n  
t h e s e  b r e a s t s  t h a t  i t  was t h e  n a t u r a l  p r o g r e s s i o n  o f  an e x i s t i n g  p r e -  
c a n c e r o u s  d y s p l a s i a  and had n o t h i n g  to  do w i t h  t h e  r a d i a t i o n  t r e a t m e n t .
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Gerschon-Cohen (13l) stated in 1965, and again with his 
colleagues Ingleby and Berger (l27) in 1967, that there was no 
radiation risk in screening by mammography. This opinion has also 
been stated by Samuel (63), Egan (132), and by Martin (l33).
The radiation from the Senograph is comparable to the dosage in 
other Units doing mammography and much less than in some - TABLE 29.
TABLE 29
Comparison of skin dose radiation in mammography
Egan ( 128)
Per Exposure 
2.4 to 2.8 r ad.
Witten (134) 3 r
^Strax et al (14) 5 r
Wolfe (135) 3.4 to 4.5 r
Griesbach (136) 3 r
Senograph (Phase III) 2.5 to 3 r
During a recent discussion, Dr. Strax told me that his dose now, using the Senograph is 2 to 2.5 r.
The question of dose is constantly kept under review. It has 
been found possible to reduce the dose by the use of Industrex (Kodak)
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fiüjn « w i t h o u t  s a c r i f i c i n g  t h e  q u a l i t y  o f  t h e  f i l m s ,  and t h i s  i s  b e in g  
done now. The new Medichrome f i l m  ( A g fa -G a v e r t )  may e n a b l e  even 
f u r t h e r  r e d u c t i o n  o f  d osag e ;  a s  y e t ,  i t  i s  n o t  a v a i l a b l e  i n  a s u i t a b l e
pack f o r  u s e  w i t h  t h e  Senograph ,
A ccuracy  o f  Mammography
The dense  g l a n d u l a r  b r e a s t  i s  a  d i a g n o s t i c  h a z a r d  f o r  mammography, 
and t h e  g r e a t e s t  a c c u r a c y  o c c u r s  i n  t h e  p o s t - m e n o p a u s a l ,  a t r o p h i c ,  
f a t t y  b r e a s t .  Egan e t  a l  (109)  i n  t h e i r  C om para t ive  Mammography S tu d y  
r e l a t e d  t h e  a c c u r a c y  o f  mammography r e p o r t s  w i t h  t h e  age  o f  t h e  woman 
and found  mammography l e s s  r e l i a b l e  i n  t h e  young, i . e . ,  t h e  woman w i t h  
d e n se  f i b r o g l a n d u l a r  b r e a s t s  i n  t h e  r e p r o d u c t i v e  y e a r s .  The one f a l s e  
n e g a t i v e  senogram r e p o r t  i n  t h i s  s e r i e s  was i n  a  woman w i t h  d e n se
g l a n d u l a r  b r e a s t s  w i t h  l i t t l e  f a t  and so no c o n t r a s t ;  o n l y  2 g , ^  o f  t h e
women i n  P h ase  I I I  were  p o s t - m e n o p a u s a l .
As w i t h  th e rm o g rap h y ,  t h e  a c c u r a c y  o f  mammography i s  w e l l  
documented i n  c l i n i c a l  c a n c e r  -  TABLE 30,
TABLE 30
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A c cu ra cy  o f  Mammography i n  C l i n i c a l  
C ance r
S t e w a r t ,  G r a v e l l e  & Apsimon ( l 3 ? )  921^
Gerschon-Cohen  (1 2 ? )  94^
Samuel (63 )  94^
Egan ( 109) 88^
H i e v e l s t e i n  (138)  85 -  95^
O ch sn e r  ( 139) compared t h e  r e l i a b i l i t y  o f  c l i n i c a l  d i a g n o s i s  and 
mammography i n  c a s e s  w i t h  p a l p a b l e  f i n d i n g s  -  t h e s e  were  e i g h t y  e i g h t  
p e r c e n t  and  e i g h t y  n i n e  p e r c e n t  r e s p e c t i v e l y ,  b u t  n o t  a lw ays  i n  t h e  
same c a s e s .  S a u n d e rs  ( l 4 0 )  and James ( l 4 l )  p u b l i s h e d  s i m i l a r  f i g u r e s .
I t  i s  i n t e r e s t i n g  to  compare t h e s e  f i g u r e s  on t h e  a c c u r a c y  o f  
mammography w i t h  t h e  a c c u r a c y  r a t e s  f o r  s t a n d a r d  X - ra y  p r o c e d u r e s ,  a s  
q u o ted  by Samuel ( 63) -  TABLE 31.
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TABLE 31
Accuracy rates for various X-ray procedures
Gastric ulcer 
Duodenal ulcer 
Carcinoma of colon 
Neurological lesions
80 - 
83 -
64 —
9<yfo
9<y^
92^
This would indicate that thermography and mammography are more 
accurate than many procedures which are generally acceptable to the 
medical profession, at a time when thermography (ref. TABLE 25 - 
accuracy 44.4^ - 94^) and mammography (ref. TABLE 30 - accuracy 
85^ - 95^) are looked upon by some of my colleagues as "of no value 
and new fangled nonsense". No doubt, in time, they will appreciate
its values. It is also important that they should accept its
limitations, i.e., in the young women with dense active breasts. 
Thermography and mammography must not be looked upon as an alternative 
to biopsy, if the latter is indicated on clinical grounds. As detailed 
in TABLES 9 and 19, 48 biopsies were done on clinical grounds, irrespective
of the findings on thermography and mammography.
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table 32
P ic k  up r a t e s  by c l i n i c a l  e x a m in a t io n  and mammography i n  W ell Women
1!
Material Age Group Pick up per 
1,0001
: Gerschon--Cohen (127) 1,120examined at 6 monthly 
intervals over 10 yrs.
35 years + 3.5 at initial screening
8 in second year (36 in total over ten years)
Stevens (129) 1,223 40 years + 6.5
Wolfe (135) 3,891 75^ post­menopausal 3.3
Friedman (142) 1,205 - 6
Witten (134) 5,014 - 1.6
Stevens ( Revi ew (129)of Literature) 10,000 - 3.1
Strax et al (14) 20,211 ten year survey
40 - 64 2.72at initial screening
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Several workers - Egan (132), Martin (133), Rogers (109), have 
published figures for pick up rates for occult cancer by mammography. 
These surveys are not strictly comparable, as age groupings, clinical 
findings and methods of mammography vary. More comparable, however, 
are the figures for Well Women as in TABLE 32 which confirm the wisdom 
of concentrating our limited resources on a high risk group of women, 
yielding a pick up rate of 21.6 per thousand.
To pick up impalpable cancers by mammography, it would appear 
essential that women will have to submit to more frequent biopsy, as 
a result of false positive mammograms - shown in TABLE 33.
TABLE 33
Percentage histologically proven cancers to positive mammograms in Well Women " —
Stevens (129) 36.3
Wolfe (135) 44.8
Strax 1143) 33.1
Witten (134) 32
Stark - Phase II 32.1
- Phase III using Senograph 65.8
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Tîie r e s u l t s  d e t a i l e d  i n  TABLE 33 c o n f i r m  t h e  s u p e r i o r i t y  o f  t h e  
S enograph  f o r  s o f t  t i s s u e  X - r a y  o f  t h e  b r e a s t .
I t  i s  w o r th y  o f  n o t e  t h a t  f i f t y  p e r c e n t  o f  t h e  f a l s e  p o s i t i v e  
senograms i n  my s e r i e s  showed, on h i s t o l o g i c a l  e x a m i n a t i o n ,  l e s i o n s  
w h ich  some p a t h o l o g i s t s  c o n s i d e r  t o  be p r e - m a l i g n a n t .
I n  a s e r i e s  o f  a r t i c l e s  ( l 4 4 ,  143, 146) p u b l i s h e d  o v e r  30 y e a r s  
ago ,  M uir  gave an e x c e l l e n t  d e s c r i p t i o n  o f  t h e  e v o l u t i o n  o f  c a n c e r  
o f  t h e  mamma t h r o u g h  a l l  t h e  s t a g e s  from s im p le  h y p e r p l a s i a .  He 
p o i n t e d  o u t  i n  1934 t h a t  i n t r a - d u c t  c a n c e r  was f r e q u e n t l y  a s s o c i a t e d  
w i t h  e p i t h e l i a l  h y p e r p l a s i a  a t  v a r i o u s  s t a g e s  o f  e v o l u t i o n ,  c o u ld  be 
v e r y  c h r o n i c  and be  p r e s e n t  f o r  s e v e r a l  y e a r s  b e f o r e  becoming i n v a s i v e ,
The h i s t o l o g y  i n  t h e s e  30^ o f  f a l s e  p o s i t i v e  senogram s i n  my 
seri(feB>; i s  r e m a r k e d ly  s i m i l a r  to  t h e  m ic r o p h o to g r a p h s  i n  M u i r ' s  
a r t i c l e  o f  1941 and which  he  c o n s i d e r e d  to  be  " a p p r o a c h i n g  c a r c in o m a " .
These  women w i l l  r e q u i r e  v e r y  c a r e f u l  and p r o l o n g e d  f o l l o w - u p .
One o f  them (TABLE 20 ,  Case No. 2 9 ) ,  on r e v ie w  a t  s i x  m onths  a f t e r  h e r  
b i o p s y ,  had a p o s i t i v e  thermogram a g a i n  and h i g h l y  s u s p i c i o u s  
c a l c i f i c a t i o n  on s e n o g r a p h y .  The p a t i e n t  r e q u e s t e d  s i m p le  m as tec tom y
-131-
r a t h e r  t h a n  a  r e p e a t  b i o p s y  and t h i s  showed a v e r y  s m a l l  aden o c a rc in o m a .
Of t h e  t h i r t y  e i g h t  a sy m pto m at ic  c a n c e r s  i n  P h a se  I I  and I I I ,  
e i g h t  were  l o b u l a r  i n  s i t u .  U n t i l  r e l a t i v e l y  r e c e n t l y ,  l o b u l a r  c a n c e r  
was c o n s i d e r e d  t o  be r a r e ,  F o o te  and S t e w a r t  ( l 4 7 )  g i v i n g  an i n c i d e n c e  
o f  0 , 6 ^  o f  a l l  b r e a s t  c a n c e r s  i n  1941* With t h e  i n c r e a s i n g  u s e  o f  
mammography and g r e a t e r  a t t e n t i o n  b e in g  p a id  t o  t h e  h i s t o l o g i c a l  f i n d i n g s  
i n  a sym ptom at ic  c a n c e r ,  h i g h e r  f r e q u e n c i e s  a r e  b e in g  r e p o r t e d ,  
e . g . ,  Newman (148)  1 0 . 2 ^  h a l f  o f  which  were i n  s i t u ,  H u t t e r  e t  a l  ( l 4 9 )  
s t a t e  t h a t  s i x  p e r c e n t  o f  a l l  b r e a s t  c a n c e r s  i n  t h e i r  l a b o r a t o r y  a r e  
l o b u l a r  i n  s i t u ,  and  draw a t t e n t i o n  t o  t h e  f r e q u e n c y  w i t h  which l o b u l a r  
i n  s i t u  c a n c e r  i s  m u l t i f o c a l  a n d / o r  b i l a t e r a l ,  i . e . ,  s i x t y  f o u r  p e r c e n t  -  
t h i s  f a c t  was a l s o  commented upon by M uir ,  There  i s  ample  e v id e n c e  
from t h e  p r o s p e c t i v e  s t u d i e s  o f  H u t t e r  and F o o te  ( l 5 0 )  and  M c D iv i t t  ( l 5 l )  
t h a t  a  l o b u l a r  i n  s i t u  l e s i o n  i s  a  p r e - i n v a s i v e  form o f  c a n c e r .
F o r  t h e s e  r e a s o n s ,  i t  i s  e s s e n t i a l  t o  m a i n t a i n  a d e q u a te  f o l l o w - u p  
o f  t h o s e  p a t i e n t s .  So f a r ,  o n ly  one p a t i e n t  w i t h  l o b u l a r  i n  s i t u  
c a n c e r  h a s  been  found  t o  have  a  b i l a t e r a l  l e s i o n .
The i n c i d e n c e  o f  b i l a t e r a l  l e s i o n s  i n  t h e  s u rv e y e d  Well  Women 
i s  21^.
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The f a c t o r s ,  s a i d  t o  i n c r e a s e  t h e  r i s k  o f  a  b i l a t e r a l  l e s i o n ,
a r e ; -
1, f a m i l y  h i s t o r y
Cady ( 152) r e p o r t s  a f i f t e e n  p e r c e n t  i n c i d e n c e  o f  
b i l a t e r a l  l e s i o n s  i n  women w i t h  a  f a m i l y  h i s t o r y  o f  
b r e a s t  c a n c e r ,
2, Age a t  t im e  o f  f i r s t  b r e a s t  c a n c e r
Berg  and Robbins  (153) have  p o i n t e d  o u t  t h a t  women 
u n d e r  f i f t y  y e a r s  when t h e  f i r s t  c a n c e r  i s  d i a g n o s e d ,  
have  a  t e n  t im e s  i n c r e a s e d  r i s k  o f  a c o n t r a l a t e r a l  
l e s i o n  compared to  t h e  g e n e r a l  p o p u l a t i o n ;  t h e  r i s k ,  
i f  o v e r  f i f t y  y e a r s ,  i s  tw i c e  t h a t  o f  g e n e r a l  
p o p u l a t i o n ,
3, Type o f  c a n c e r
When t h e  f i r s t  p r im a r y  i s  m u l t i f o c a l ,  an a n a p l a s t i c  d u c t  
c a n c e r  ( e v e n  p o o r  p r o g n o s i s  does n o t  mask t h e  i n c i d e n c e  
o f  b i l a t e r a l i t y ) ,  m e d u l l a r y ,  o r  l o b u l a r  i n  t y p e ,  t h e r e  
i s  a  g r e a t e r  r i s k  o f  a  c o n t r a l a t e r a l  p r i m a r y  a c c o r d i n g  to  
Berg  and R obb ins ,  U s e t t e r  e t  a l  ( l 4 9 )  r e p o r t e d  t h a t  
64^  o f  t h e i r  women w i t h  l o b u l a r  i n  s i t u  c a n c e r  had 
b i l a t e r a l  l e s i o n s .
I n  my s e r i e s  j;- t h e s e  t h r e e  f a c t o r s  o c c u r  i n  t h e  p a t i e n t s  i n  whom 
c a n c e r  was d i a g n o s e d  a s  shown i n  TABLE 34.
TABLE 34
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Incidence of factors increasing bilateral lesion (total numberrisk of a 38)
Aged less than 50 years 60^
Family history 29^
Type of first primary Lobular in situ 21%
Multifocal (five breasts in three women, two of them having simultaneous bilateral lesions) a%
Anaplastic 3.2%
This further emphasises the need for adequate long term follow-up, 
preferably using thermography and senography.
It has been shown that it is possible to diagnose breast cancer 
in a pre-clinical stage by the combined use of clinical examination, 
thermography and mammography.
Thermography with clinical examination appears to be adequate 
for the initial screening of unselected groups of women, reserving 
mammography for those with abnormal thermograms or clinical findings.
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With t h e  l i m i t e d  r e s o u r c e s  a v a i l a b l e  a t  p r e s e n t ,  t h e r e  i s  much 
t o  be s a i d  f o r  c o n c e n t r a t i n g  on a h i g h - r i s k  g roup  and em ploy ing  a l l  
t h r e e  m o d a l i t i e s  which  a r e  com plem en ta ry ,  and employed a s  such  
p r o v i d e  a  v e r y  t h o r o u g h  s c r e e n .  Of t h e  p a t i e n t s  who had  b r e a s t  
c a n c e r  i n  P h a se s  I  and I I ,  o n ly  one (Mrs. S . J .  r e f ,  TABLE 11,  Case 
No, 3) d id  n o t  come i n t o  t h e  h ig h  r i s k  c a t e g o r y .
I n  r e c e n t  p u b l i c a t i o n s  by Lowe and MacMahon e t  a l  ( l 5 4 ,  1 5 5 ) ,  
t h e  im p o r t a n c e  o f  age a t  f i r s t  p re g n a n c y  i n  r e l a t i o n  to  r i s k  o f  
b r e a s t  c a n c e r  i s  e m p h a s i se d ,  t h e  r i s k  i n c r e a s i n g  w i t h  i n c r e a s i n g  age 
a t  f i r s t  c o n f in e m e n t .  D a ta  from t h e i r  i n t e r n a t i o n a l  c o l l a b o r a t i v e  
s t u d y  o f  t h i s  r e l a t i o n s h i p  s u g g e s t  t h a t  t h e  woman h a v in g  a f i r s t  
p reg n a n cy  a f t e r  h e r  t h i r t y  f i f t h  y e a r  may even  be a t  g r e a t e r  r i s k  
t h a n  a  n u l l i p a r a .
The woman w i t h  a l a t e  f i r s t  p r e g n a n c y ,  i r r e s p e c t i v e  o f  h e r  t o t a l  
p a r i t y ,  i s  now i n c l u d e d  i n  my h ig h  r i s k  g ro u p ,  a l t h o u g h  on r e v ie w  o f  
t h e  r e c o r d s ,  t h e y  were  i n  f a c t  i n c l u d e d  p r e v i o u s l y ,  on th e  g ro u nd s  o f  
low p a r i t y .
I  b e l i e v e  t h a t  t h e s e  s c r e e n i n g  programmes s h o u l d  rem a in  a 
h o s p i t a l  p r o c e d u r e ,  o r  a t  l e a s t  be c l o s e l y  a s s o c i a t e d  w i t h  a  h o s p i t a l  
i n  o r d e r  t h a t  t h e r e  i s  d i r e c t  a c c e s s  t o  a  s u r g e o n ,  i n t e r e s t e d  i n  t h i s
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w ork , and w i th  s u f f i c i e n t  beds  and o p e r a t in g  t im e  to  adm it  women 
f o r  b io p s y .
I t  i s  a l s o  e s s e n t i a l  t h a t  t h e r e  i s  a  S u i t a b l e  h i s t o l o g y  d e p a r tm e n t .  
The a v e ra g e  p a th o lo g y  d e p a r tm e n t  i n  a  g e n e r a l  h o s p i t a l  i s  n o t  g e a re d  
to  " n e e d l e - i n - t h e - h a y s t a c k "  h i s t o l o g y ,  and i t  i s  no r e f l e c t i o n  on 
them t h a t  t h e y  do n o t  have  t im e  to  mount many b lo c k s  and c u t  numerous 
s e c t i o n s  from each  b io p s y ,  as i s  r e q u i r e d  when d e a l i n g  w i th  v e ry  s m a l l  
l e s i o n s .  The f r o z e n  s e c t i o n  te c h n iq u e  i s  n o t  a p p l i c a b l e  to  t h i s  ty p e  
o f  b io p s y  i n  w hich  t h e r e  i s  f r e q u e n t l y  no m a c ro sc o p ic  l e s i o n .
R e c e n t ly  a  r e p o r t  was p u b l i s h e d  from C a r d i f f  (156) on th e  u se  
o f  c l i n i c a l  e x a m in a t io n ,  th e rm o g rap h y  and mammography, u s i n g  70 mm, 
f i lm  and an O d e lca  U n i t ,  They s t a t e ;  "Com parison o f  t h e  d i a g n o s t i c  
a c c u ra c y  o f  t h e s e  m ethods showed t h a t  n e i t h e r  th e rm o g rap h y  n o r  70 mm, 
mammography h a s  a  u s e f u l  p l a c e  a s  an i s o l a t e d  s c r e e n i n g  p ro c e d u re  f o r  
b r e a s t  c a n c e r .  In  f a c t ,  we c o n s i d e r  such  a p o l i c y  d a n g e r o u s ,"
I  would a g re e  t h a t  no one method i s  a d e q u a te  a s  an i s o l a t e d  s c r e e n i n g  
p r o c e d u re .  I  would d i s a g r e e ,  how ever, w i th  t h e i r  m ethod  o f  em ploying  
th e rm o g rap h y . They d e s c r i b e  how c l i n i c a l  e x a m in a t io n  was p e rfo rm ed  
by a  member o f  th e  s u r g i c a l  team , th e rm og raph y  p e rfo rm e d  by a  t e c h n i c i a n  
and l a t e r  th e  therm ogram  i n t e r p r e t e d  by a r a d i o l o g i s t ,  I  f i r m l y  b e l i e v e  
t h a t  c l i n i c a l  e x a m in a t io n  and th e  th e rm o g ra p h ic  f i n d i n g s  m ust be
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c o r r e l a t e d  a t  t h e  t im e ,  f o r  r e a s o n s  p r e v i o u s ly  s t a t e d ;  a l s o  a 
therm ogram  sh o u ld  n o t  be  t r e a t e d  l i k e  a  c h e s t  X -ra y  b u t  i s  more on 
a p a r  w i th  a barium  m ea l.  The o p in io n  ought to  be  e x p re s s e d  by th e
s c r e e n e r ,  em ploying  a l l  t h e  s u b t l e t i e s  o f  th e  t e c h n iq u e .  I t  i s  
a  g r e a t  d i s s e r v i c e  to  th e rm o g rap h y  i f  d i a g n o s i s  o f  b r e a s t  c o n d i t i o n s  
i s  a t t e m p te d  from therm ogram  f i l m s .
As to  mammography, i t  i s  e s s e n t i a l  t h a t  f i l m s  be  o f  th e  h i g h e s t  
q u a l i t y .  T h is  i s  n o t  p o s s i b l e  w i th  a  70 mm, O d e lca  U n it  and a u to m a t ic  
f i lm  p r o c e s s in g  -  c e r t a i n l y  such  f i lm s  can n o t  be compared w i t h  th e  
d e t a i l  and c o n t r a s t  o f  hand p r o c e s s e d  C r y s t a l l e x  f i l m s  t a k e n  w i th  
t h e  S en o g rap h ,
I t  i s  w o r th y  o f  comment t h a t  th e  a t t i t u d e  o f  women to  a  b r e a s t  
s c r e e n i n g  c l i n i c  i s  q u i t e  d i f f e r e n t  from t h a t  found  i n  c e r v i c a l  
c y to lo g y  W ell Women C l i n i c s ,  D uring  y e a r s  o f  e x p e r i e n c e  i n  th e  
l a t t e r ,  and i n  g y n a e c o lo g ic a l  o u t - p a t i e n t s ,  w here th e  m a j o r i t y  o f  
p a t i e n t s  have  c a n c e r ,  I  have seldom  se e n  an e m o t io n a l  o u t b u r s t  from  
a  p a t i e n t .  The a t t i t u d e  o f  women to  b r e a s t  s c r e e n i n g  came r a t h e r  
a s  a  s u r p r i s e .  The demand f o r  s c r e e n i n g  a p p o in tm e n ts  i s  overw helm ing  
and many a r e  o b v io u s ly  n e rv o u s .  D uring  Phase  I I ,  when a  second  
a p p o in tm e n t  was n e c e s s a r y  f o r  mammography, t e a r s ,  h y s t e r i c s  and  
f a i n t i n g  w ere  f r e q u e n t  o c c u r r e n c e s .
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I  b e l i e v e  t h e  r e a s o n s  f o r  t h i s  a r e : -
1, B r e a s t  c a n c e r  i s  so  common t h a t  n e a r l y  everyone  
a t t e n d i n g  had  p e r s o n a l  know ledge o f  a  v i c t i m ,
2, M astectom y i s  more m u t i l a t i n g  th a n  h y s te re c to m y  w h ich ,
i n  f a c t ,  many women i n  t h e i r  f o r t i e s  welcome.
3, The c l i n i c  a t t r a c t e d  a  number o f  h y p o c h o n d r ia c s  i n
t h e  e a r l y  d a y s ,
4 , The a t t i t u d e  o f  one o f  o u r  t e c h n i c i a n s  d id  n o t  h e l p .
I n  m is ta k e n  k i n d n e s s ,  sh e  was o v e r  c o m p a ss io n a te  to  
t h o s e  women r e q u i r i n g  mammography and t h i s  l e d  some o f  
them to  f e a r  t h e  w o r s t .
A m a t t e r  o f  f a c t  e x p la n a t i o n  i s  e s s e n t i a l  b u t  i t  s h o u ld  be 
a s  a  r o u t i n e  p r o c e d u r e .
D uring  P h ase  I I I ,  t h e  g e n e r a l  a t t i t u d e  o f  t h e  women p a r t i c i p a t i n g  
i s  much c a lm e r .  Whilnmany a r e  a n x io u s  to  know t h e  r e s u l t s ,  t h e r e  
have been no e m o t io n a l  s c e n e s .  T h is  im provem ent i s  m a in ly  due to  
th e  f a c t  t h a t  a l l  o f  them have  th e rm o g rap h y  and se n o g ra p h y  done a t  
th e  same a p p o in tm e n t ,  i n s t e a d  o f  i n d i v i d u a l s  b e in g  s e l e c t e d  by 
th erm o g rap h y  f o r  f u r t h e r  i n v e s t i g a t i o n ,  by mammography, th e  f o l lo w in g  
day .
At a  r e c e n t  c o n fe r e n c e ,  I  was a sk ed  i f  my s e l e c t i o n  o f  a  h ig h  r i s k  
g roup  would n o t  l e a d  to  c a n c e rp h o b ia  i n  t h i s  g ro u p .  I n  f a c t ,  I  have 
found  t h a t  women a r e  r e a s s u r e d  t h a t  th e y  a r e  u n d e r  r e g u l a r  o b s e r v a t i o n  
eac h  y e a r .
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G a r r e t t  ( l 5 7 )  i n  A u s t r a l i a  h a s  r a i s e d  t h e  p o i n t  t h a t  s c r e e n i n g  
c l i n i c s  c o u ld  g iv e  a  woman a  f a l s e  s e n s e  o f  s e c u r i t y ,  and c i t e s  e le v e n  
women w i th  b r e a s t  c a n c e r  who became aw are o f  a b r e a s t  lump b u t  d e la y e r  
s e e k in g  m e d ic a l  a d v ic e  u n t i l  t h e i r  n e x t  r o u t i n e  a p p o in tm e n t  some 
m onths l a t e r .  T h is  d id  n o t  o c c u r  i n  any o f  th e  se v en  women who 
d e v e lo p e d  c l i n i c a l  c a n c e r s  i n  t h i s  s e r i e s .  A l l  p ro m p tly  so ugh t 
a d v ic e .  I n  t h i s  c o u n t r y ,  I  f e e l  t h i s  would be  t h e  g e n e r a l  r u l e  
i n  any woman s u f f i c i e n t l y  w e l l  m o t iv a te d  to  a t t e n d  v o l u n t a r i l y  f o r  
r o u t i n e  s c r e e n i n g .
I t  has  been  s u g g e s te d  t h a t  s c r e e n in g  o f  W ell Women f o r  b r e a s t  and 
c e r v i c a l  c a n c e r  c o u ld  be com bined, and i n  f a c t ,  t h i s  i s  b e in g  done a t  
t h e  R oyal M arsden H o s p i t a l  ( 1 5 8 ) .  I  c o n s i d e r  t h i s  i s  m is p la c e d  e f f o r t ,  
and t h a t  t h e s e  two p r o c e d u r e s  sh o u ld  be done in d e p e n d a n t ly .  My 
r e a s o n s  a r e :
I ,  B r e a s t  c a n c e r  and c e r v i c a l  c a n c e r  have v e r y  d i f f e r e n t  h ig h  r i s k
g ro u p s ,
( a )  F o r  t h e  b r e a s t ,  t h e  r i s k  i f  h i g h e s t  i n  v i r g i n s ,
u n m a r r ie d  and n u l l i p a r o u s  women. I n  t h e  c a s e  o f  
t h e  c e r v i x ,  t h o s e  a t  g r e a t e s t  r i s k  a r e  t h e  women 
w i th  more th a n  one s e x u a l  p a r t n e r ,  w h e th e r  p ro m iscuo us  
o r  a  woman tw ic e  m a r r i e d .  W hereas e i g h t y  s i x  p e r c e n t  
o f  o u r  c e r v i c a l  c a n c e r  p a t i e n t s  ad m it  to  more th a n  one 
s e x u a l  p a r t n e r ,  o n ly  s i x  p e r c e n t  o f  th e  b r e a s t  c a n c e r  
p a t i e n t s  g iv e  su c h  a  h i s t o r y .
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(b )  B r e a s t  c a n c e r  i s  uncommon i n  women u n d e r  t h i r t y - f i v e  
y e a r s  ( t h r e e  p e r c e n t ) ,  w he reas  d u r in g  1969 and 1970, 
f o r t y  n in e  p e r c e n t  o f  t h e  p o s i t i v e  sm ears  i n  t h i s  
D epartm ent o f  O ncology o c c u r r e d  i n  women aged  t h i r t y  
f i v e  y e a r s  o r  y o u n g e r .
( c )  The two c a n c e r s  a r e  more p r e v a l e n t  i n  d i f f e r e n t  
so c io -e c o n o m ic  g ro u p s .
I I .  The b r e a s t  s c r e e n i n g  r o u t i n e  i s  much more t im e  consum ing th a n  
th e  t a k i n g  o f  a  c e r v i c a l  sm ear, and so t h e  women a r e  se en  by 
a p p o in tm e n t  o n ly  f o r  t h e  fo rm e r .  I n  c l i n i c s  d o in g  o n ly  
c e r v i c a l  sm e a rs ,  a  b r i e f e r  p r o c e d u r e ,  i t  i s  more p r a c t i c a b l e  
f o r  t h e  s t a f f  to  d e a l  w i th  u n e x p e c te d  f l u c t u a t i o n s  i n  num bers .
I I I .  As no m a jo r  equ ipm ent i s  r e q u i r e d  f o r  t a k i n g  a  c e r v i c a l  sm ear ,  
su c h  a c l i n i c  can be h e ld  i n  any c o n v e n ie n t  b u i l d i n g ,  A 
p ro p e r  b r e a s t  s c r e e n i n g  c l i n i c  r e q u i r e s  a t e m p e r a tu r e  c o n t r o l l e d  
u n i t  w i th  m a jo r  e x p e n s iv e  equipm ent and i t  would be uneconom ic 
to  u se  su ch  a d e p a r tm e n t  f o r  t h e  t a k i n g  o f  c e r v i c a l  sm ears .
I t  i s  n o t  t h e  p u rp o se  o f  t h i s  t h e s i s  to  d i s c u s s  t h e  t r e a tm e n t  o f  
c a rc in o m a  o f  t h e  b r e a s t .  I t  i s ,  how ever, o f  n o te  t h a t  t h e  m a j o r i t y  o f  
t h e  asym ptom atic  c a n c e r s  have been  t r e a t e d  by s im p le  m as tec tom y .
T h is  has  s e v e r a l  g e n e r a l  a d v a n ta g e s ,  i n  t h a t  i t  i s  n o t  fo l lo w e d  by 
lymphoedema o f  t h e  arm o r  r e s t r i c t i o n  o f  movement. As i t  i s  a s im p le
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o p e r a t i o n ,  th e  s t a y  i n  h o s p i t a l  v a r i e s  be tw een  sev en  and t e n  days  
and so t h e  c o s t  o f  t r e a tm e n t  i s  c o n s i d e r a b ly  l e s s  th a n  f o r  a 
c l i n i c a l  c a n c e r ,  w hich  r e q u i r e s  p ro lo n g e d  h o s p i t a l i s a t i o n  and 
p ro b a b ly  deep X -ray  t h e r a p y ,  lo n g - te rm  d ru g  th e r a p y  and a b l a t i v e  
s u r g e r y .  T h is  c e r t a i n l y  w i l l  h e lp  to  b a la n c e  t h e  c o s t  o f  a 
s c r e e n i n g  programme. I n  t h e  s u rv e y ,  i t  has  c o s t  two hund red  and 
f i f t y  pounds to  f i n d  each  c a s e  o f  b r e a s t  c a n c e r .
The end r e s u l t s  o f  b r e a s t  s c r e e n i n g  may n e v e r  r i v a l  th o s e  f o r  
c e r v i c a l  s c r e e n i n g ,  i n  t h a t  a  p o s i t i v e  sm ear i n d i c a t e s  c e l l u l a r  o r  
r a t h e r  n u c l e a r  a b n o r m a l i t i e s  and p e rm i ts  d i a g n o s i s  a t  a  s t a g e  o f  
g ro w th  when c u re  i s  v i r t u a l l y  one h undred  p e r c e n t .
I n  s i t u  b r e a s t  l e s i o n s  depend  f o r  d i a g n o s i s  -  by th e rm o g rap h y  
on an  i n c r e a s e d  e m is s io n  o f  h e a t ,  which i s  n o t  a lw ays d e t e c t a b l e ,  
and « by mammography on m ic ro  c a l c i f i c a t i o n ,  which i s  known to  o c c u r  
i n  o n ly  50 -  70^ o f  i n s t a n c e s .
T h e re  i s  t h e  o t h e r  p o i n t  t h a t  c e r v i c a l  c a n c e r  i s  known to  have a 
l o n g - l i f e  h i s t o r y  ( l 5 9 ) .  A c l i n i c a l  c a n c e r  may n o t  d e v e lo p  f o r  up to  
t e n  to  f i f t e e n  y e a r s  a f t e r  a  p o s i t i v e  smear i s  o b t a i n e d .  The r a t e  
o f  developm ent o f  b r e a s t  c a n c e r  i s  unknown a s  y e t ,  b u t  i t  i s  th o u g h t  
to  be v e r y  much f a s t e r  th a n  t h a t  o f  t h e  c e r v i x ,  a l t h o u g h  M uir s t a t e d
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t h a t  an  i n t r a  d u c t  c a n c e r  "may be p r e s e n t  f o r  s e v e r a l  y e a r s  b e f o r e  
becom ing i n v a s i v e " .
The u l t i m a t e  t e s t  o f  t h e  v a lu e  o f  a  s c r e e n in g  p ro c e d u re  i s  
im provem ent i n  t h e  c u re  r a t e .  P r o lo n g a t io n  o f  s u r v i v a l  t im e  i s  n o t  
s u f f i c i e n t  e v id e n c e  o f  t h e  e f f i c a c y  o f  s c r e e n i n g  -  when c a n c e r s  a r e  
d ia g n o s e d  i n  a p r e - c l i n i c a l  s t a g e ,  t h i s  a u t o m a t i c a l l y  i n c r e a s e s  th e  
s u r v i v a l  t im e ,  even i f  t h e  end r e s u l t  i s  unchanged .
W hile t h e r e  i s  much e v id e n c e  t h a t  e a r l y  d i a g n o s i s  im proves  th e  
s u r v i v a l  r a t e s ,  o n ly  t im e  can  show i f  p r e - c l i n i c a l  c a rc in o m a  o f  th e  
b r e a s t  i s  a  c u r a b l e  d i s e a s e .  I n  my s e r i e s ,  a l l  t h e  women i n  whom 
a d i a g n o s i s  o f  p r e - c l i n i c a l  c a n c e r  was made, rem ain  f i t  and w e l l  -  
a f t e r  an i n t e r v a l  o f  e le v e n  m onths to  f o u r  y e a r s .  I t  i s  p la n n e d  to  
c o n t in u e  lo n g - te rm  f o l lo w - u p  f o r  t h e s e  p a t i e n t s .
The work o f  S t r a x ,  S h a p iro  and V ene t ( l4 3 )  i n  t h e  H e a l th  I n s u r a n c e  
P la n  o f  G r e a t e r  New Y ork , w i th  t h e i r  s c r e e n e d  and c o n t r o l  g ro u p s ,  
s h o u ld  answ er t h i s  q u e s t io n .  T h e i r  r e c e n t  p u b l i c a t i o n  r e p o r t s  t h a t  
s c r e e n i n g  r e d u c e s  th e  m o r t a l i t y  from b r e a s t  c a n c e r ,  a t  l e a s t  i n  t h e  e a r l y  
y e a r s ,  t h e  d e a th s  i n  t h e  s c r e e n e d  ( i n c l u d i n g  women a s s i g n e d  to  t h i s  
g roup  b u t  who r e f u s e d  to  t a k e  p a r t )  and c o n t r o l  g ro u p s  b e in g  31 and 52 
r e s p e c t i v e l y .  They s t a t e  t h a t  t h e s e  f i n d i n g s  " p r o v id e  g rou nds  f o r  
c a u t io u s  op tim ism  f o r  t h e  lo n g - te rm  r e s u l t s " .
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The s c r e e n in g  program m es, d e s c r i b e d  i n  t h i s  t h e s i s ,  c o n t i n u e .  
The r o u t i n e s  o f  P h a se s  I I  and I I I  a r e  p r o g r e s s i n g  a l o n g s i d e  e a c h  
o t h e r ,  t h e  fo rm e r  b e in g  u s e d  to  s e l e c t  f u r t h e r  h ig h  r i s k  women.
To d a te  ( J u n e ,  1 9 7 1 ) ,  10 ,544  th e rm o g ra p h ic  e x a m in a t io n s  have been 
done and 3 ,3 4 0  seno g ram s.
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CQNGLÏÏSIQNS
1. P a l p a t i o n  o f  th e  b r e a s t s ,  by women th e m s e lv e s  o r  even by 
c l i n i c i a n s ,  i s  n o t  an e f f i c i e n t  m ethod o f  s c r e e n i n g  W ell 
Women f o r  b r e a s t  c a n c e r .
2 . C l i n i c a l  e x a m in a t io n  w i th  th e rm og raph y  form s a  w o r th w h ile  
method o f  i n i t i a l  s c r e e n i n g  o f  W ell Women i n  t h e  d i a g n o s i s  
o f  a b n o m a l  b r e a s t s .
3 . Therm ography i s  in e x p e n s iv e  to  p e rfo rm  a l th o u g h  th e  c a p i t a l  
o u t l a y  i s  g r e a t .
4 . C o n s id e r a b le  e x p e r i e n c e  i s  r e q u i r e d  to  i n t e r p r e t  therm ogram s.
5. Therm ography h a s  no r a d i a t i o n  h a z a rd  and can be r e p e a t e d  
f r e q u e n t l y ;  t h e  f a c t  t h a t  women have c h a r a c t e r i s t i c  p a t t e r n s  
i s  m osfchelpfu l a t  r e p e a t  s c r e e n in g .
6 . Therm ography c a n n o t  d i s t i n g u i s h  b e n ig n  from m a l ig n a n t  c o n d i t i o n s  
o f  t h e  b r e a s t ,
7 .  Therm ography and mammography a r e  r e q u i r e d  i n  c o n ju n c t i o n  
f o r  th e  d i a g n o s i s  o f  p r e - c l i n i c a l  m a lig n an c y ,
8 . W ith t h e  se n o g ra p h ,  f i l m s  o f  e x c e l l e n t  d e t a i l  can  be o b ta in e d  
q u ic k ly  and e a s i l y ;  t h e  s e n o g ra p h  i s  s u p e r i o r  t o  m o d if ie d  
c o n v e n t io n a l  equ ipm ent f o r  mammography.
9 . W ith  a  p r e - c l i n i c a l  l e s i o n ,  i t  i s  e s s e n t i a l  to  X -ray  th e  
b io p s y  spec im en ; e x h a u s t iv e  s e a r c h  o f  th e  spec im en  by th e
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h i s t o l o g i s t  i s  o b l i g a t o r y  i n  v iew  o f  t h e  s m a l ln e s s  o f  th e  
l e s i o n s .
10, W hile r e s o u r c e s  a r e  l i m i t e d ,  t h e r e  i s  much to  be s a i d  f o r  
r e s t r i c t i n g  t h e  s c r e e n in g  by a l l  t h r e e  p ro c e d u re s  ( c l i n i c a l  
e x a m in a t io n ,  th e rm o g rap h y  and sen o g rap h y )  to  h ig h  r i s k  w e l l  
women, s e l e c t e d  by a g e ,  h i s t o r y ,  c l i n i c a l  and th e rm o g ra p h ic  
f i n d i n g s ,
11, C y to lo g y  o f  n i p p l e  d i s c h a r g e s  i s  o n ly  o f  v a lu e  when m a l ig n a n t  
c e l l s  a r e  d e m o n s tra te d ;  i t  sh o u ld  n o t  be o m i t t e d ,  how ever, 
i f  a  d i s c h a r g e  i s  p r e s e n t ,
12, The optimum i n t e r v a l  be tw een  s c r e e n i n g  a p p o in tm e n ts  f o r  no rm al 
women i s ,  a s  y e t ,  u n c e r t a i n ,
13# W ith c a r e f u l  a p p l i c a t i o n  o f  t h e s e  m e th o d s , t h e r e  i s  hope o f  
im provem ent i n  t h e  e a r l y  d i a g n o s i s  and c u re  r a t e  o f  b r e a s t  
c a n c e r .
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14. The Pick up Rates for early cancer of the breast in this 
survey are as in TABLE 35.
TABLE 35
METHOD TotalNumber AgeGroup Pick up per 1000
Clinical examination, with mammography in selected women
700 40andover
1.4
Clinical examination and thermography with mammography in selected women
3684 21 to 74 2.4
2664 35 to 74 3.4
Clinical examination, thermography and senography in high risk women
1017 34 to 72 21.6
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THE SCKBENIN& OF WILL VJDMEH FOR BREAST CANCER
by
Agnes M acfa rlane  S ta r k
SUMARY
T his t h e s i s  i s  b a sed  on work done i n  s c re e n in g  W ell Women f o r  
th e  d e t e c t i o n  o f  e a r l y  b r e a s t  c a n c e r  d u r in g  th e  p e r i o d  Sep tem ber, 1967 
to  Ju n e ,  1971»
The work was u n d e r ta k e n  because  o f  th e  h ig h  in c id e n c e  o f  b r e a s t  
c a n c e r ,  and t h e  f a c t  t h a t  t h e r e  has  been  l i t t l e  improvement i n  
s u r v i v a l  r a t e s  f o r  b r e a s t  cancer  i n  th e  p a s t  f i f t y  y e a r s  -  i n  s p i t e  
o f  developm ents  i n  t r e a tm e n t .  I t  has  been  shovm by  o t h e r s  t h a t  th e  
smalH.er th e  neoplasm  a t  th e  t im e  o f  i n i t i a l  t r e a tm e n t  th e  g r e a t e r  
th e  chance o f  c u r e .
The a i m o f  t h e  p r o j e c t  i s  t o  d iag nose  b r e a s t  c a n c e r  b e fo re  
t h e r e  i s  a  p a lp a b le  mass.
The methods used  a re
1) h i s t o r y
2) c l i n i c a l  e x am in a tio n
3) c y to lo g y  o f  n ip p le  d i s c h a r g e ,  i f  r e l e v a n t
(4 ) therm ograpliy  u s in g  an Aga T herm ov is ion
( 5) s o f t  t i s s u e  X -ray
(a )  a t  f i r s t  by c o n v e n t io n a l  X -ray  
equipm ent (mammography) 
and (b )  from December, I 969, by  t h e  8e no graph
( senography)
.M edical therm ography  and i t s  app lica /b ion  to  b r e a s t  l e s i o n s  
i s  d e s c r ib e d  w ith  a p p ro p r ia te  r e f e r e n c e s  to  t h e  l i t e r a t u r e .
The te c h n iq u e  o f  b r e a s t  therm ography used  i s  d e t a i l e d .  The 
i n t e r p r e t a t i o n  o f  th e  therm ogram s, and t t e  f a c t o r s  in f lu e n c in g  t h i s ,  
i s  d i s c u s s e d  and i l l u s t r a t e d ®
The h i s t o r y  o f  mammography i s  rev iew ed .
The X -ray  s ig n s  o f  m alignancy a re  enum erated a.nd d e s c r ib e d  a,t 
l e n g t h .  I l l u s t r a t i o n s  o f  th e  te c h n iq u e  o f  u s in g  t h e  Senograph and 
a s e r i e s  o f  r e p r e s e n t a t i v e  f i lm s  o f  sonograms a re  p r e s e n te d ,  w ith  
comments. P a r t i c u l a r  r e f e r e n c e  i s  made to  d i f f i c u l t i e s  i n  i n t e r ­
p r e t a t i o n  o f  s e nograms, i n  s p i t e  o f  th e  l a t t e r  b e in g  s u p e r io r  to  
f i lm s  tak e n  by  c o n v e n t io n a l  equ ipm ent,
A d e s c r i p t i o n  i s  g iv en  o f  th e  U n i t ,  d e s ig n ed  f o r  t h i s  work, 
and th e  o r g a n i s a t io n  o f  the  c l i n i c s .
The work f a l l s  i n to  t h r e e  p h ases  
Phase I
c o n s i s t e d  of seven  hundred  women, aged f o r t y  to  s i x t y - t h r e e ,  who were 
examined c l i n i c a l l y .  On accoun t o f  p a lp a b le  f i ,n d in g s ,  f i f t e e n  p e r  
c e n t  were r e f e r r e d  fo i ' maDnnography.
3,
Phase XIcrawvn*
com prised  3 ,6 8 4  u n s e le c te d  women, examined c l i n i c a l l y  and by  
therm ography . Of t h e s e ,  10.9^^ were r e f e r r e d  f o r  mammography on 
acco u n t o f  p a lp a b le  f in d in g s  a n d /o r  abnormal thermograms*
Phase I I I
c o n s i s t e d  o f  1 ,0 1 7  h i ^ l y  s e l e c t e d  women, c o n s id e re d  to  be a t  h ig h  
r i s k  o f  b r e a s t  c a n c e r .  The h ig h  r i s k  f a c t o r s  a re  enum erated  and 
d is c u s s e d  i n  d e p th .
During Phase  I I I ,  a l l  women were examined by a l l  th re e  methods 
c l i n i c a l  e x a m in a t io n ,  therm ography and sonography.
The B i o i ww x a n c m r a r a g s f c i i t w i f r p  a
The im portance  o f  e n s u r in g  t h a t ,  i n  the absence  o f  a p a lp a b le  
m ass, th e  c o r r e c t  a r e a  h a s  been  removed a t  b io p s y  i s  s t r e s s e d  and 
th e  tec h n iq u e  i s  d e s c r ib e d .
D e ta i l e d  r e s u l t s  ai% g iven  i n  t a b u l a r  form .
The p ic k -u p  r a t e s  a re  as  shown below
Method T o ta lnumber
Age
group
P ic k -u p  
p e r  1 ,000
C l i n i c a l  e x a m in a t io n ,  w ith  
mammography i n  s e l e c t e d  
women
700 Wand o v e r 1 .4
C l i n i c a l  e x a m in a t io n  and 
therm ography , w ith  
mammography i n  s e l e c t e d  
Women 5,681^ 21 to  74 2 .4
( 2,664 35 to  74 3.4)
C l i n i c a l  exe,m ina tion , 
theiTaograpby and 
senography  i n  h i g h - r i s k  
women 1,017 34 to  72 21.6
The f o l lo w in g  p o i n t s  a re  d i s c u s s e d
(1 ) The a cc u ra c y  o f  therr(iograph;^r and mammography 
( i n c l u d in g  senography) w ith  the  a d v a n ta g e s  
and d i .sad v an tag es  o f  th e s e  i n v e s t i g a t i o n s
( 2) The Q u e s t io n  o f  f a l s e  p o s i t i v e  and f a l s e  n e g a t iv e  
r e s u l t s  w ith  s u g g e s t io n s  f o r  improvement
i I V r-Do
(3 ) The h i s to lo g y  o f  th e  b io p sy  w ith  s p e c ia l  
a t t e n t i o n  to  t l i a t  p r e s e n t  i n  faJ.se p o s i t i v e  
r e s u l t s
(4 ) The f req u e n cy  o f  b r e a s t  s c re e n in g  w i th  
p a r t i c u l a r  r e f e r e n c e  to  i r r a d i a t i o n
( 5) The va lue  o f  v æ ll  women s c re e n in g  f o r  
b r e a s t  c a n c e r ,  e s p e c i a l l y  when r e s t r i c t e d  
to  v/omen i n  a  h i g h - r i s k  group
(6 )  The c o s t  i n  tim e o f  t r a i n e d  p e rs o n n e l  and 
c a p i t a l  o u t l a y .
The t h e s i s  ends by l i s t i n g  t h i r t e e n  c o n c lu s io n s  evo lved  
d u r in g  th e  co u rse  o f  t h i s  work and which in d i c a t e  th e  m e r i t s  o f  
c l i n i c a l ,  thermo g ra p h ic  and senog raph io  ex am in a t io n  i n  th e  s c re e n in g  
o f  w e ll  women f o r  b r e a s t  c a n c e r .
